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(54) Novel human 11CB splice variant 

(57) Human llcb splice variant polypeptides and 
ON A (RNA) encoding such an llcb splice variant and a 
procedure for producing such polypeptides by recom- 
binant techniques are disclosed. Also disclosed are 
methods lor utilizing such an 11cb splice variant for the 
treatment of infections, such as bacterial, fungal, proto- 
zoan and viral infections, particularly inlection caused 
by mv-1 or HIV-2; pain; cancers; anorexia; bulimia; 
asthma; Parkinson's disease; both acute and conges- 
tive heart laiture; hypotension; hypertension; urinary re- 
tention; osteoporosis; angina pectoris; myocardial inl- 
arclion; ulcers; allergies; benign prostatic hypertrophy 
and psychotic and neurological disorders, including 
anxiety, schizophrenia, manic depression, delirium, de- 
mentia or severe mental retardation; dyskinesias, such 
as Huntington's disease or Gilles deia Tourelt's syn- 
drome, among others. Antagonists against such an 
n cb splice variant and their use as a therapeutic to treat 



infections, such as bacterial, fungal, protozoan and viral 
infections, particularly inlaction caused by H! V-T or HiV- 
2; pain; cancers; anorexia; bulimia; asthma; Parkinson's 
disease; both acute and congestive heart failure; hypo- 
tension; hypertension; urinary retention; osteoporosis; 
angina pectoris; myocardial infarction; ulcers; allergies; 
benign prostatic hypertrophy and psychotic and neuro- 
logical disorders, including anxiety, schizophrenia, man- 
ic depression, delirium, dementia or severe mental re- 
tardation; and dyskinesias, such as Huntington's dis- 
ease or GHIes dela Touretl's syndrome, among others, 
are also disclosed. Also disclosed are diagnostic assays 
for detecting diseases related to mutations in the nucleic 
acid sequences and altered concentrations of the 
potypepltdes. Also disclosed are diagnostic assays for 
detecting mutations in the polynucleotides encoding the 
llcb splice variant and tor detecting altered levels of the 
polypeptide in a host. 
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Description 

FIELD OF THE INVENTION 

s This invention relates, in part, to newly identified polynucleotides and polypeptides; variants and derivatives of the 

polynucleotides and polypeptides: processes lor making the polynucleotides and the polypeptides, and their variants 
and derivatives; agonists and antagonists of the polypeptides; and uses ol the polynucleotides, polypeptides, variants, 
derivatives, agonists and antagonists. In particular, in these and in other regards, the invention relates to polynucle- 
otides and polypeptides ol the hunrian Ucb splice variant. 

BACKGROUND OF THE INVENTION 

This invention relates to newly identified polynucleotides, polypeptides encoded by such polynucleotides, the use 
■ of such polynucleotides and polypeptides, as well as the production of such polynucleotides and polypeptides. More 

IS partcularfy, the polypeptides of the present invention are human 7-lransmembrane receptors. The invention also relates 
to inhibiting or activating the action of such polypeptides. 

It is well established that many medically significant biological processes are mediated by proteins participating in 
signal transduction pathways that involve G-proteins and/or second messengers, e.g., cAMP (Lefkowitz, Nature, (1 991 ) 
351 : 353-354). Herein these proteins are referred to as proteins participating in pathways with G-proteins or PPG 

so proteins. Some examples of these proteins include the GPC receptors, such as those (or adrenergic agents and 
dopamine (Kobilka, B.K., atai, PNAS, (19S7), B4: 46-50; KobiJka, B.K, et af„ Science, (1 987). 238: 650-556; Bunzow. 
J.R.. et al.. Nature, (1988), 336:783-787), G-proteins themselves, eflector proteins, e.g., phosphoiipase C. adenyl 
cyclase, and phosphodiesterase, and actuator proteins, e.g., protein kinase A and protein kinase C (Simon. M.I.. et 
al. Science, 252: 802-8 (199T)). 

2S For example, in one form of signal transduction, the effect of hormone binding is activation of the enzyme, adenylate 

cyclase, inside the cell. Enzyme activation by hormones is dependent on the presence of the nucleotide GTP. GTP 
also influences hormone binding. A G-prolein connects the hormone receptor to adenylate cyclase. G -protein was 
shown to exchange GTP for bound GDP when actrvated by a hormone receptor. The GTP-carrytng fonr^ then binds to 
activated adenylate cyclase. Hydrolysis of GTP to GDP. catalyzed by the G-protein itsetf, returns the G-prolein to its 

30 basal, inactive form. Thus, the G-protein serves a dual role, as an intermediate that relays the signal from receptor to 
effector, and as a clock that controls the duration of the signal. 

The membrane protein gene superlamily of G-protein coupled receptors has been characterized as having seven 
putative transmembrane domains. The domains are believed to represent transmembrane a-helices connected by 
extracellular or cytoplasmic loops. G-protein coupled receptors include a wide range of biologically active receptors, 

35 such as hormone, viral, growth factor and neuroreceptors. 

G-protein coupled receptors have been characterized as including these seven conserved hydrophobic stretches 
of about 20 to 30 amino acids, connecting al least eight divergent hydrophilic loops. The G-protein family of coupled 
receptors includes dopamine receptors which bind to neuroleptic drugs used for treating psychotic and neurological 
disorders. Other examples of members of this family include, but are not limited to, calcitonin, adrenergic, endothelin. 

40 cAMP. adenosine, muscarinic, acetylcholine, serotonin, histamine, thrombin, kinin, follicle stimulating hormone, opsins, 
endothelial differentiation gene-1 receptor, rhodopsins, odorant, cytomegalovirus receptors,. 

Most G-protein coupled receptors have single conserved cysteine residues in each of the first two extracellular 
loops which form disulfide bonds that are believed to stabilize functional protein structure. The 7 transmembrane regions 
are designated as TM1. TIV12. TM3, TM4, TM5, TM6, and Tf^7. TM3,has been implicated in signal transduction. 

<B Phosphorylation and Itptdation (palmitylatton or farnesylation) of cysteine residues can influence signal transduc- 

tion of some G-protein coupled receptors. lAosX G-protein coupied receptors contain potential phosphorylation sites 
within the third cytoplasmic loop and/or the carboxy terminus. For several G-proiein coupled receptors, such as the b- 
adrenoreceptor, phosphorylation by protein kinase A and/or specific receptor kinases mediates receptor desensiliza- 
tion. 

so For some receptors, the ligand binding sites of G-protein coupled receptors are believed to comprise a hydrophilic 

socket formed by several G-protein coupled receptor transmembrane domains, which socket is surrounded by hydro- 
phobic residues of the G-protein coupled receptors. The hydrophilic side ol each G-prolein coupled receptor trans- 
membrane helix is postulated to face inward and form a polar ligand binding site. TM3 has been implicated in several 
G-protein coupled receptors as having a ligand binding site, such as the TM3 aspartate residue. TM5 serines, a TM5 

55 asparagine and TMS or TM7 phenylalanines or tyrosines are also implicated in ligand binding. 

G-protein coupled receptors can be intracelluiarly coupled by heteroirimeric G-proteins lo various intracellular 
enzymes, ion channels and transporters. See Johnson. etaL Endoc. Rev., (1989)10: 317-331). Dilfereni G-proiein a- 
subunits preferentially stimulate particular effectors to modulate various biological lunctions in a cell. Phosphorylation 
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oJ cytoplasmic residues of G-proiein coupled receplors have been identified as an importanl mechanism lor the reg- 
ulation of G-proiein coupling of some G-protein coupled receptors. G-protein coupled receptors are found in numerous 
sites within a mammalian host. 

. Since, over the past 15 years, nearly 150 therapeutic agents targeting 7 transmembrane (7 TM) receptors have 

5 been successfully introduced onto the market. This indicates that these receptors have an established, proven history 
as therapeutic targets. Clearly, there is a need lor identification and characterization of further receplors which can 
play a role in preventing, ameliorating or correcting dysfunctions or diseases, including, but not limited to. infections 
such as bacterial, fungal, protozoan and viral infections, particularly infection caused by HlV-1 or HfV-2; pain; cancers; 
diabetes; obesity; anorexia; bulimia; aslhnna; Parkinson's disease; both acute and congestive heart failure; hypolen- 

to sion; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; allergies; benign 
prostatic hypertrophy and psychotic and neurological disorders, including anxiety, schizophrenia, manic depression, 
delirium, dementia or severe mental retardation, and dyskinesias, such as Huntington's disease or Gilles deta Tourett's 
syndrome, among others. 

The polypeptide of the present invention has the conserved 7 transmembrane residues, and have amino acid 
75 sequence homology to known G-protein couples receptors. 

The orginal human llcb clone has been previously disclosed by Applicants in POT WO 95/18651. published June 
20, 1996. 

SUMMARY OF THE INVENTION 

20 

Toward these ends, and others, it is an object of the present inventbn to provide polypeptides, inter alia, that have 
been identified as a novel human 11 cb splice variant by homology between the amino acid sequence set out in Figure 
1 (SEQ ID NO: 2) and known amino acid sequences of other proteins such as mouse cDNA, rat calcitonin receptor A. 
rat calcitonin receptor B. and honmone receptor EMRl . 
25 It is a further object of the invention, moreover, to provide polynucleotides that encode this-11cb splice variant. 

partk;u]arly polynucleotides that encode the polypeptide herein designated I1cb splice variant. 

In a particularly preferred embodiment of this aspect of the invention the polynucleotide comprises the region 
encoding the llcb splice variant in the sequence set out in Figure 1 (SEQ !D NO: 1). 

In accordance with this aspect of the invention there are provided isolated nucleic acid molecules encoding this 
30 1 icb splice variant, including mRNAs. cDNAs. genomk: DNAs and, in further embodiments of this aspect of the inven- 
tion, biologically, diagnoslically, clinically or therapeutically useful variants, analogs or derivatives thereof, or fragments 
thereof, including fragments of the variants, analogs and derivatives. 

Among the particularly preferred embodiments of this aspect of the invention are naturally occurring allelic variants 
of human 11cb splice variant: 

35 ti also is an object of the invention to provide llcb splice variant polypeptides, particularly llcb splice variant 

polypeptides, that may be employed for therapeutic purposes, for example, to treat infections, such as bacterial, fungal, 
protozoan and viral infections, particularly infection caused by HIV-1 or HIV-2; pain; cancers; diabetes; obesity; ano- 
rexia: bulimia; asthma; Parkinson's disease; both acute and congestive heart failure; hypotension; hypertension; urinary 
retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; allergies; benign prostatic hypertrophy and psy- 

40 cholic and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, dementia or severe 
mental retardation, and dyskinesias, such as Huntington's disease or Gilles dela Touretf s syndrome, among others. 

In accordance with this aspect of the invention there are provided novel polypeptides referred to herein as llcb 
splice variant as well as biologically, diagnoslically or therapeutically useful fragments, variants and derivatives thereof, 
variants and derivatives of the fragments, and analogs of the foregoing. 

^5 Among the particularly preferred embodiments of this aspect of the invention are variants of llcb splice variant 

encoded by naturally occurring alleles of the llcb splice variant gene. 

In accordance with another aspect of the present invention there are provided methods of screening for compounds 
which bind to and activate or inhibit activation of the receptor polypeptides of the present invention and for receptor 
ligands. 

so It is another object of the invention to provide a process for producing the aforementioned polypeptides, polypeptide 

fragments, variants and derivatives, fragments of the variants and derivatives, and analogs of the foregoing. In a pre- 
ferred embodiment of this aspect of the invention there are provided methods for producing the aforementioned llcb 
splice variant polypeptides comprising culturing host cells having expressibly incorporated therein an exogenously- 
derived llcb splice variant-encoding polynucleotide under conditions for expression ol llcb splice variant in the host 

55 and then recovering the expressed polypeptide. 

In accordance with another object the invention there are provided products, compositions, processes and methods 
that utilize the aforementioned polypeptides and polynucleotides for research, biological' clinical and therapeutic pur- 
poses, inter alia. 
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In accordance with certain preferred embodiments ot !his aspect of the invention, there are provided products, 
compositions and methods, inter alia, for, among other things: assessing 11 cb splice variant expression in celts by 
determining neb splice variant polypeptides or neb splice variant-encoding mRNA; to treat rnleclions. such as bac- 
terial, lungal. protozoan and viral infections, particular^ infection caused by HIV-1 or HIV-2; pain; cancers; diabetes; 
5 obesity; anorexia; bulimia; asthma; Parkinson's disease; both acute and congestive heart failure; hypotension; hyper- 
tension; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; allergies; benign prostatic hyper- 
trophy and psychotic and neurological disorders, including anxiety schizophrenia, manic depression, delirium, demen- 
tia or severe menial retardation, and dyskinesias, such as Huntington's disease or Gilies dela Tourett's syndrome; 
among others, in vitro, ex vhfo or in vivo by exposing celts to neb splice variant potypeptides or polynucleotides as 

10 disclosed herein; assaying genetic variation and aberralbns, such as defects, in neb splice variant genes; and ad- 
ministering an neb splice variant polypeptide or polynucleotide to an organism to augment neb splice variant function 
or remediate neb splice variant dysfunction. 

In accordance with still another embodiment of the present invention, there is provided a process of using such 
activating compounds to stimulate the receptor polypeptide of the present invention for the treatment dl conditions 

15 related to the under-expression of neb splice variant. 

In accordarice with another aspect of the present invention there Is provided a process of using such inhibiting 
compounds lor treating conditions associated with ovar-expressk^n of the neb splice variant. 

In accordance with yet another aspect of the present invention there is provided non-naturally occurring synthetic, 
isolated and/or recombinant neb splice variant polypeptides which are fragments, consensus fragments and/or se- 

20 quences having conservative amino acid substitutions, of at least one domain of the neb splice variant of the present 
invention, such that the receptor may bind neb splice variant ligands. or which may also modulate, quantitatively or 
qualitatively, neb splice variant ligand binding. 

In accordance with still another aspect of the present invention there are provkied synthetic or recombinant 11 cb 
splice variant polypeptides, conservative substitution and derivatives thereof, antibodies thereto, anti-idiotype antibod- 

2S ies. compositions and methods that can be useful as potential modulators of neb splice variant function, by binding 
to ligands or modulating ligand binding, due to their expected biological properties, which may be used in diagnostic, 
therapeutic and/or research applications. 

It Is still another object of the present invention to provide synthetic, isolated or recombinant polypeptides which 
are designed to inhibit or mimic various neb splice variants or fragments thereof, as receptor types and subtypes. 

30 In accordance with certain preferred embodiments of this and other aspects of the invention there are provided 

probes that hybridize to human 11 cb splkre variant sequences. 

In certain addrlk)nal preferred embodiments of this aspect ot the invention there are provkjed antibodies against 
11 cb splice variant polypeptides. In certain partk:ularly preferred embodiments in this regard, the antibodies are highly 
selective lor human 11 cb splice variant. 

35 In accordance with another aspect of the present inventk)n, there are provided llcb splice variant agonists. Among 

preferred agonists are molecules that rriimic the neb splice variant, that bind to neb splice variant-binding molecules 
or receptor molecules, and that elicit or augment 1 1 cb splice variant-induced responses. Also among preferred agonists 
are molecules that interact with llcb splice variant or neb splk;e variant polypeptides, or with other modulators of 
1 1 cb splice variant activities, and thereby potentiate or augment an effect of 11 cb splice variant or more than one effect 

^0 of llcb splice variant. 

In accordance with yet another aspect of the present invention, there are provided llcb splice variant antagonists. 
Among preferred antagonists are those which mimic the llcb splice variant so as to bind to the llcb splice variant 
receptor or binding molecules but not elicit an llcb splice variant-induced response or more than one llcb splice 
variant-induced response. Also among preferred antagonists are molecules that bind to or interact with the llcb splice 
^5 variant so as to inhibit an effect of llcb splice variant or more than one effect of 11 cb splice variant or whk:h prevent 
expression of llcb splice variant. 

In a further aspect of the invention there are provided compositions comprising an 1 1 cb splice variant polynucleotide 
or an 11 cb splice variant polypeptide for administration to cells in vitro, to cells ex vivo and to cells in wvo, or to a 
multicellular organism. In certain particularly preferred embodiments of this aspect of the invention, the compositions 
so comprise an neb splice variant polynucleotide for expression of an neb splice variant polypeptide in a host organism 
for treatment of disease. Particularly prelerred in this regard is expression in a human patienl for treatment of a dys- 
function associated with aberrant endogenous activity of the llcb splice variant. 

Other objecls. features, advantages and aspects of the present invention will become apparent to those of skill in 
the art from the following descrrption. ft should be understood, however, that the following descriptbn and the specific 
55 examples, while indicating preferred embodiments of the invention, are given by way of illustration only Various chang- 
es and modifications within the spirit and scope of the disclosed invention will become readily apparent to those skilled 
'in ihe an Irom reading the following description and from reading the other parts of the present disclosure, 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The lollowing drawings depict certain embodiments ol ihe invenlion. They are illuslrative only and do not limit the 
invenlran otherwise disclosed herein. 

' land 2?"'^ ^ ^^""^^ ^uc'eotide and deduced amino acid sequence of the human llcb splice variant (SEQ ID NOS: 
GLOSSARY 

^0 The tollowing illustrative explanations are provided to facilitate understanding of certain terms used Irequentlv 

herein. The explanations are provided as a convenience and are not meant to iimil the invention 

■Genetic elemerit- generally means a polynucleotide comprising a region that encodes a polypeptide or a reqion 
that regulates replication, transcription or translation or other processes imponant lo expression of the polypeptide in 
a host cell, or a polynucleotide comprising both a region that encodes a polypeptide and a region operabV linked 
thereto that regulates expression. ^ r- r 

Genetic elements may be comprised within a vector that replicates as an episomai element- that is as a molecule 
physically Independent of the host cell genome. They may be comprised within mini^hromosomes. such as those that 
arise during amplification of transfected DNA by methotrexate selection in eukaryotic cells. Genetic elements also may 
be comprised within a host cell genome, not in their natural slate but. rather, following manipulation such as isolation 
?o cloning and introduction into a host cell in the form of purified DNA or in a vector, among others 

•Isolated' means altered 'by the hand of man' Irom its natural state; i.e.. that, if it occurs in nature it has been 
changed or removed from its original environment, or both.^or example, a naturally occurring polynucleotide or a 
polypeptide naturally present in a living animal in its natural state is not 'isolated.' but the same polynucleotide or 
poIypeptKJe separated from the coexisting materials of its natural state is 'isolated', as the term is empksyed herein 

-PolynucleotideCs)' generafiy refers lo any polyribonucleotide or polydeox ribonucleotide, which may be unmodiried 
RNA or DNA or modified RNA or DNA. Polynucleotides as used herein refers to. among others, single- and double- 
stranded DNA. DNA that IS a mixture of single- and double-stranded regions, single- and double-stranded RNA and 
RNA that is mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA that may be 
single-stranded or. more typically, double-stranded or a mixture of single- and double-slranded regions In addition 
0 polynucleotide as used herein refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA The 
strands in such regions may be from the same molecule or from different molecules. The regions may include all of 
. one or more of the molecules, but more typically involve only a region of some of the nx^iecules. The term polynucleotide 
also includes DNAs or RNAs containing one or more modified bases. Thus. DNAs or RNAs with backbones modified 
lor stability or lor other reasons are polynucleotides as that term is intended herein. Moreover. DNAs or RNAs com- 
5 prising unusual bases, such as inosine. or modified bases, such as tritylated bases, to name just two examples are 
polynucleotides. It will be appreciated that a great variety of modifications have been made to DNA and RNA that serve 
many useful purposes known to those of skill in the art. The term pofynucleotkle. as it is employed herein embraces 
such chemically, enzymalically or metabolically modified forms of polynucleotides, as well as the chemical forms of 
DNA and RNA characteristic of viruses and cells, including inter aJia simple and complex cells. The term polynucleotide 
> as used herein, also embraces relatively short polynucleotides, often referred to as oligonucleotides. 

•Polypeptides', as used herein, includes all polypeptides as described below The basic structure of polypeptides 
IS wellknown and has been described in the art. The term is used herein lo refer to any peptide or protein comprising 
two or more amino acids joined to each other by peptide bonds. As used herein, the term refers to both short chains 
which also comnrK>nly are referred to in the art as peptides, oligopeptides and oligomers, for example and to longer 
chains, which generally are referred lo in the art as proteins, of which there are many types. Polypeptides often contain 
ammo acids other than the 20 amino acids commonly referred to as the 20 naturally occurring amino acids and that 
many ammo acids, including the terminal amino acids, may be modified in a given polypeptide, either by natural proc- 
esses, such as processing and other post-translational modifications, or by chemical modification techniques which 
are well known to the art. Even the common modifications thai occur naturally in polypeptides are too numerous to list 
exhaustively here, but they are well described in basic texts and in more detailed monographs, as well as in a volumi- 
nous research literature, and thus are well known to those ol skill in the art. Among the known modifications which 
may be present in polypeptides of Ihe present invention are, to name an illustrative few. acetylation acyiaiion ADP- 
ribosylation. amidation. covalent attachment of flavin, covalenl attachment ol a heme moiety, covalent attachment of 
a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of phos- 
photidylinositoi, cross-linktng. cyclization. disulfide bond formation, demethylation. formation of covalent cross-links 
. formation of cystine, formation of pyroglutamate. formylalion. gamma-carboxylation. glycosyiaiion. GPI anchor forma- 
tion, hydroxylation. iodination. methylation, myrisioylaiion. oxidation, proteolytic processing, phosphorylation prenyla- 
tion. racemization. selenoylation. sullation. transfer-RNA mediated addition of amino acids to proteins such as argi- 
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nylalion. and ubiquitination. Such modifications are well known to those of skili and are described in most basic texts 
such as. lor instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES. 2d Ed.. T E. Creighton W h' 
Freeman and Company. New York. 1993. Many detailed reviews are available on this subject, such as for example 
those provided by Wold. F.. POSTTRANSLATIONAL PROTEIN MODIFICATIONS: PERSPECTIVES' AND PROS- 

s PECTS. pgs. 1.12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS. B. C. Johnson. Ed Ac- 
ademic Press. New York. 1983; Seitier. et al, 'Analysis lor protein modifications and nonprotein cofactors'. Math 
EnzymoL, 1 990. Jl82: 626-546 and Rattan, ei al, -Protein Synthesis>PosRranslational Modifications and Aqino' Ann 
A/. K >Acatf. Sc/.. 1992. 663: 4S-62. y a. - 

Polypeptides are not always entirely linear. For instance, polypeptides may be branched as a result of ubiquitina- 

70 lion, and they may be circular, with or .without branching, generally as a result of posttranslatron events, including 
natural processing event and events brought about by human manipulation which do not occur naturally. Circular 
branched and branched circular polypeptides may be synthesized by non-iranslalion natural process and by entiroly 
synthetic methods, as wall. 

Modifications can occur anywhere in a polypeptide, including the peptide backbone, the amino acid side-chains 
^5 and the amino or carboxyl termini. In tact, blockage of the amino or carboxyl group in a polypeptide, or both, by a 
covalent modification, is common in naturally occurring and synthetic polypeptides and such modifications may be 
present in polypeptides of the present invention, as well. For instance, the amino terminal residue of polypeptides made 
in £. coU, prior to processing, almost invariably will be N-lormylmelhtonine. 

The modifications that occur in a polypeptide often will be a function of how it is made. For polypeptides made by 
20 expressing a cloned gene in a host, for instance, the nature and extent of the modifications in large pari v/i!l be deter- 
mined by the host celt's posttranslational modification capacity and the modification signals present in Uie polypeptide 
amino acid sequence. For instance, as is well known, gtycosylation often does not occur in bacterial hosts such as £. 
coll Accordingly, when glycosylation is desired, a polypeptide should be expressed in a glycosylating host, generally 
a eukaryotic cell. Insect cells often carry out the same postlranslational glycosylations as mammalian cells and. for 
this reason, insect cell expression systems have been developed to express efficiently mammalian proteins having the 
native patterns of glycosylation. inter alia. Similar considerations apply to other m~difical»ons. 

It will be appreciated that the same type of modification may be present in the same or varying degrees at several 
sites in a given polypeptide. Also, a given polypeptide may contain many types of modifications. 

The term polypeptide encompasses ail such modincaiions. particularly those that are present in polypeptides syn- 
thesized by expressing a polynucleotide in a host cell. 

■Vanant(s),' as the term is used herein, are polynucleotides or polypeptides that differ from a reference polynu- 
cleotide or polypeptide respectively. Variants in this sense are described beiow and elsewhere in the present disclosure 
in greater detail. (1 ) A polynucleotide thai differs in nucleotide sequence from another, reference polynucleotide. Chang- 
es in ihe nucleotide sequence of the variant may be sileni. i.e., they may not alter the amino acids encoded by the 
polynucleotide. Where alterations are limited to silent changes of this type a variant will encode a polypeptide with the 
same amino acid sequence as the reference polypeptide. Changes in the nucleotide sequence of the variant may after 
the amino acid sequence of a polypeptide encoded by the reference polynucleotide. Such nucleotide changes may 
result in amino acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the ref- 
erence sequence, as discussed below. (2) A polypeptide that differs in amino acid sequence from another, reference 
•polypeptide. Generally, differences are limited so that the sequences of the reference and the variant are closely simitar 
overall and, in many region, identical. A variant and reference polypeptide may differ in amino acid sequence by one 
or more substitutions, additions, deletions, fusions and truncations, which may be present in any combination. (3) A 
variant may also be a fragment of a polynucleotide or polypeptide of the invention that differs from a reference poly- 
nucleotide or polypeptide sequence by being shorter than the reference sequence, such as by a terminal or internal 
deletion. A variant of a polypeptide of the invention also includes a polypeptide which retains essentially the same 
biological function or activity as such polypeptide, e.g., proproleins which can be activated by cleavage of the proprotein 
portion to produce, an active mature polypeptide. (4) A variant may also be (i) one in which one or more of the amino 
acid residues are substituted with a conserved or non-conserved amino acid residue {preferably a conserved amino 
acid residue) and such substituted amino acid residue nr\ay or may not be one encoded by the genetic code, or (ii) one 
in which one or more of the amino acid residues includes a substituent group, or (iii) one in which the mature polypeptide 
is fused with another compound, such as a compound to increase the half-life of the polypeptide (tor example, poly- 
ethylene glycol), or (iv) one in which the additional amino acids are fused to the mature polypeptide, such as a leader 
or secretory sequence or a sequence vy/hich is employed for purification of the mature polypeptide or a proprotein 
sequence. (5) A variant of the polynucleotide or polypeptide may be a naturally occurring variant such as a naturally 
occurring allelic variant, or it may be a variant that is not known lo occur naturally. Such non-naturally occurring variants 
of the polynucleotide may be made by mutagenesis techniques, including those applied lo polynucleotides, cells or 
organisms, or may be made by recombinant means. Among polynucleotide variants in this regard are variants that 
differ from the aforementioned polynucleotides by nucleotide substitutions, deletions or additions. The substitutions. 
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deieiions or additions may involve one or more nucleotkJes. The variants may be altered in coding or non-coding 
regions or both. Aherations in the coding regions may produce conservative or n on -conservative amino acid substitu- 
tions, deletions or additions. All such variants defined above are deemed to be within the scope o! those skilled in the 
art from the teachings herein and from the art. 

5 'Binding molecules' {or olheoA/ise called 'interaction molecules' or 'receptor component factors") reter to mole- 

cules, including ligands, that specifically bind to or interact with receptor potypeptides of the present invention. Such 
binding molecules are a part of Ihe present invention. Binding molecules may also be non-naluralty occurring, such as. 
antibodies and antibody-derived reagents that bind specifically to polypeptides of the invention. 

"Identity" or 'similarity' as known in the art, are relationships between two or more polypeptide sequences or two 

10 or more polynucleotide sequences, as determined by comparing the sequences. •Similarity" between two polypeptides 
is determined by comparing the amino acid sequence and its conserved amino acid substitutes of one polypeptide to 
the sequence of a second polypeptide. "Identity" which means the degree of sequence relatedness between polypep- 
tide or polynucleotide sequences, as the case may be, as determined by the match between strings of such sequences. 
The term, "homology." as it is used herein, embraces both identity and similarity. Both identity and similarity can be 

15 readily calculated (COMPUTATIONAL MOLECULAR BIOLOGY, Lesk. A.f^., ed.. Oxford University Press. New York. 
19BS; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS. Smith, D.W.. ed.. Academic Press. New York. 
1993: COMPUTER ANALYSIS OF SEQUENCE DATA. PART I. Griffin. A.M.. and Griffin. H.G.. eds.. Humana Press, 
New Jersey, 1994; SEQUENCE ANALYSIS IN-MOLECULAR BIOLOGY, von Heinje. G., Academic Press, 1987; and 
SEQUENCE ANALYSIS PRIMER. Gribskov. M. and Devereux. J., eds.. M Stockton Press, New York. 1991). While 

20 there exist a number of methods to measure identity and similarity between two polynucleotide or polypeptide sequenc- 
es, the terms "identity" and "similarity" are wel! known to skilled artisans (Carillo. H., and Lipton. D., SIAM J Applied 
Math.. 1938, £8: 1073). Methods commonly employed to determine identity or similarity between tvw sequences in- 
clude, but are not limited lo. those disclosed in Guide to Huge Computers. Martin J. Bishop, ed.. Academic Press. San 
Diego. 1994. and Carillo. H., and Lipton. D., SIAM J. Applied Math., 19SS, 48: 1073. Preferred methods lo determine 

?5 identity are designed to give the largest match between the two sequences tested. Methods to determine identity and 
similarity are codified in computer programs. Preferred computer program methods to determine identity and similarity 
between two sequences include, but are not limited to, GCS program package (Devereux. J., et at.. Nuclaic Adds 
'Research, 1984. 12(1):387}. BLASTP, BLASTN, FASTA (Alschul. S.R, etat., J. Molec. Biof., 1990, 215: 403). 

30 DESCRIPTION OF THE INVENTION 

The invention relates, inter aiia, to polypeptides and polynucleotides of a novel 11 cb splice variant, which is related 
by amino acid sequence homology to the 11cb splice variant encoded by mouse cDNA. The invention relates especially 
to the 1 1cb splice variant having the nucleotide and amino acid sequences set out in Figure 1 (SEQ ID NOS; I and 2). 

3S 

Polynucleotides 

In accordance with one aspect of the present invention, there are provided isolated polynucleotides which encode 
the llcb splice variant polypeptide having the deduced amino acid sequence of Figure 1 (SEQ ID NO: 2). 
^0 . The llcb splice variant of the invention is structurally related to other proteins of the 7-iransmBmbrane receptor 
family, as shown by the results of sequencing the cDN A. The cDNA sequence contains an open reading frame encoding 
a protein of 353 amino acids. The nucleotide sequence of the llcb splice variant of Figure 1 (SEQ ID NO: 1 ) has about 
90% identity over its entirety with the original human llcb ctone of WO 96/18651. published June 20, 1996. 

Polynucleotides of the present invention may be in the form of RN A. such as mRNA. or in the form of DNA, including. 
^5 for instance. cDNA and genomic DNA obtained by cloning or produced by chemical synthetic techniques or by a com- 
bination thereof. The DNA may be double-stranded or single-stranded. Single-stranded DNA may be the coding strand, 
also known as the sense strand, or it may be the non-coding strand, also referred lo as the anti-sense strand. 

The coding sequence which encodes the polypeptide may be identical over its entire length to the coding sequence 
of the polynucleotide shown in Figure 1 (SEQ ID NO: 1). It also may be a polynucleotide with a different sequence, 
50 which, as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of Figure 1 (SEQ 
ID NO: 2). 

Polynucleotides of the present invention which encode the polypeptide of Figure 1 (SEQ ID NO: 2) may include, 
but are not limited to. the coding sequence for the mature polypeptide, by itself; the coding sequence for the mature 
polypeptide and additional coding sequences, such as those encoding a leader or secretory sequence, such as a pre-. 
SS or pro- or prepro*. protein sequence: and the coding sequence of the mature polypeptide, with or without the aforemen- 
tioned additional coding sequences, together with additional, non-coding sequences, including, but not limited lo. in- 
trons and non-coding 5' and 3' sequences, such as the transcribed, non-translated sequences that play a role in uan- 
scrip tion. and mRNA processing, including splicing and polyadenylaiton signals, (or example, lor ribosome binding and 
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stability ol mRNA. Ceding sequences which provide additionaUunctionalities may also be incorporated into the polypep- 
tide. Thus. lor instance, the polypeptide may be fused to a marker sequence, such as a peptide, which facilitates 
purification of the (used polypeptide. In certain preferred embodiments of this aspect of the invention, the marker se- 
quence is a hexa-histidine peptide, such as the tag provided in the pQE vector (Qiagen, Inc.). As described in Gentz, 
s el aL, Proc. Natl. Acad. Sci, USA, 1989, BS: 821-324. lor instance, hexa-histidine provides lor convenient purification 
of the fusion protein. In other embodiment the marker sequence is a HA tag. Many other such tags are commercially 
abatable. 

In accordance with foregoing, the term 'polynucleotide encoding a p>oJypBptide" also encompasses polynucleotides 
that include a single continuous region or discontinuous regions encoding the polypeptide (for example, interrupted by 
10 tntrons) together with additional regions, that also may contain coding and/or non-coding sequences. 

The present invention further relates lo variants of the polynucleotides which encode for variants of the polypeptide 
having the deduced amino acid sequence of Figure 1 (SEQ ID NO: 2). 

Among particularly preferred embodiments of the invention are polynucleotides encoding polypeptides having the 
amino acid sequence of the 11 cb splice variant set out in Figure 1 (SEQ ID NO: 2) and variants thereof. 
75 Further preferred embodiments are polynucleotides encoding variants of the 11 cb splice variant that have the 

amino acid sequence of the llcb splice variant polypeptide of Figure 1 (SEQ ID NO: 1) in which several, 5 lo 10. 1 to 
5, to 3. 2. 1 or no amino acid residues are substituted, deleted or added, in any combination 

Further preferred embodiments of the invention are polynucleotides that are at least 91% identical over their entire 
length to a polynucleotide encoding the llcb splice variant polypeptide having the amino acid sequence set out in 
so Figure 1 (SEQ ID NO: 2). and polynucleotides which are complementary lo such polynucleotides. In this regard, poly- 
nucleotides at least 95% identical over their entire length to the same are particularly preferred, with those at least 
97-99% being the most preferred. 

Particularly preferred embodiments are polynucleotides which encode polypeptides, which retain substantially the 
same biological function or activity as the mature polypeptide encoded by the cDNA of Figure 1 (SEQ ID NO: 1). 
2S The present invention further relates to polynucleotides that hybridize to the herein above-described sequences. 

In this regard, the present invention especially relates lo polynucleotides which hybridize under stringent conditions lo 
the herein above^de scribed polynucleotides. As herein used, the term 'stringent conditions' means hybridization will 
occur only If there is at least 95% and preferably at least 97% identity between the sequences. 

Polynucleotides of the invention as discussed above, may be used as hybridization probes for cDNA and genomic 
30 DNA. to isolate full-length cDNAs and genomic clones encoding the llcb splice variant and to isolate cDNA and ge- 
nomic clones of other genes that have a high sequence similarity to the llcb spl'ce variant gene. Such hybridization 
techniques are known lo those of skill in the art. The probes generally will comprise at least 15 nucleotides. Preferably, 
such probes will have at least 30 nucleotides and may have at least 50 nucleotides. Particularly preferred probes will 
range between 30 and 50 nucleotides. 
35 The polynucleotides and polypeptides of the present invention may be employed as research reagents and ma- 

terials for discovery of treatments and diagnostics to human disease, as further discussed herein relating to potynu- 
cleolide assays. 

A polynucleotide of the present invention may encode a nature protein, a mature protein plus a leader sequence 
(which may be referred to as a preprotein), a precursor of a mature protein having one or more prosequences which 
^0 are not the leader sequences of a preprotein, or a preproprotein, which is a precursor to a proprotein, having a leader 
sequence and one or more prosequences, which generally are removed during processing steps that produce active 
and mature forms of the polypeptide. 

Polypeptides 

4S 

The present invention further relates to a human llcb splice variant polypeptide which has the deduced amino 
acid sequence of Figure 1 (SEQ ID NO: 2). 

The polypeptide of the present invention may be a recombinant polypeptide, a natural polypeptide or a synthetic 
polypeptide. In certain preferred embodiments, it is a recombinant polypeptide. 
so Among the particularly preferred embodiments of the invention are polypeptides having the amino acid sequence 

of llcb splice variant, set out in Figure 1 (SEQ ID NO: 2). and variants thereof. Other preferred embodiments of the 
invention are polypeptides having the amino acid sequence of llcb splice variant, and variants thereof 

Among preferred variants are those that vary from a reference by conservative amino acid substitutions. Such 
substitutions are those that substitute a given amino acid in a polypeptide by another amino acid of like characteristics. 
55 Typically seen as conservative substitutions are the replacements, one lor another, among the aliphatic amino acids 
Ala. Val, Leu and He: interchange of the hydroxyl residues Ser and Thr. exchange of the acidic residues Asp and Gtu. 
' substitution between the amide residues Asn and Gin. exchange of the basic residues Lys and Arg and replacements 
among the aromatic residues Phe and Tyr. 
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Further preferred are varianis ot the Iragmenls. having the amino acid sequence q\ Ihe llcb splice variant polypep- 
tide of Figure 1 (SEO ID NO: 2). in which several, 5 to 10. 1 to 5. 1 to 3, 2, 1 or no amino acid residues are substituted, 
deleted or added, in any combination. 

Especially preferred among these are silent substitutions, additions. and deletions, which do not alter the properties 
5 and activities o1 the llcb splice variant. Also especially preferred in this regard are conservative substitutions. 

Most highty preferred are polypeptides having the amino acid sequence of Figure 1 (SEQ ID NO: 2) without sub- 
stitutions. 

The polypeptides and polynucleotides of the present invention are preferably provided in an isolated form, and 
prelerabty are purified to homogeneity. 
10 The polypeptides of the present invention include the polypeptide of SEO ID NO: 2 (in particular the mature polypep- 

tide) as well as polypeptides which have at least 91% identity to the polypeptide of SEQ ID NO: 2 

Fragments 

IS Also among preferred embodiments ot this aspect of the present invention are polypeptides comprising variants 

that are fragments of the llcb splice variant, most particularly fragments of the llcb splice variant having the amino 
acid set out in Figure 1 (SEQ ID NO: 2). and variants of the llcb splice variant of Figure 1 (SEQ ID NO: 2). 

In this regard, a fragment is a polypBptide having an amino acid sequence that entirely is the same as pan but not 
alt of the amino acid sequence of the aforementioned llcb splice variant polypeptides and variants thereof. 

20 Such fragments may be 'Iree-slanding," i.e., not part of or fused to other amino acids or polypeptides, or they may 

be comprised within a larger polypeptide of which they form a part or region. When comprised within a larger polypep- 
tide, the presently discussed fragments most preferably form a single continuous regbn. However, several fragments 
may be comprised within a single larger polypeptide. For instance, certain preferred embodiments relate to a fragment 
of an llcb splice variant polypeptide of the present comprised within a precursor polypeptide designed lor expression 

2S in a host and having heterologous pre and pro-polypeptide regions fused to the amino terminus of the llcb splice 
variant fragment and an additional region fused to the carboxyl terminus of the fragment. Therefore, fragments in one 
aspect of the meaning intended herein, refers to the portion or portions of a fusion polypeptide or fusion protein derived 
from the llcb splice variant. 

in this context, 'about" herein includes the particularly recited ranges larger or smaller by several. 5. 4. 3. 2 or 1 
30 amino acid at either extreme or at both extremes. 

Preferred fragments of the invention include, for example, truncation polypeptides of the 11 cb splice variant. Trun- 
cation polypeptides include 11 cb splice variant polypeptides having the amino acid sequence of Figure 1 (SEQ ID NO: 
2). or of variants thereof, except for deletion of a continuous series of residues (that is, a continuous region, part or 
portion) that includes the amino terminus, or a continuous series of residues that includes the carboxyl terminus or. as 
35 in double truncation mutants, deletion of two continuous series of residues, one including the amino terminus and one 
including the carboxyl terminus. Fragments having Ihe size ranges set out about also are preferred embodiments of 
truncation fragments, which are especially preferred among fragments generally 

Also preferred in this aspect of the invention are fragments characterized by structural or functional attributes of 
the llcb splice variant. Preferred embodiments of the invention in this regard include fragments that comprise alpha- 
40 helix and alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn-forming regions, coil 
and coil-forming regions, hydrophilic regions, hydrophobic regions, alpha amphipalhic regions, beta amphipathic re- 
gions, flexible regions, surf ace -forming regions, substrate binding region, and high antigenic index regions of the llcb 
splice variant, and combinations of such fragments. 

Preferred regions are those that mediate activities ofthe llcb splice variant. Most highly preferred in this regard 
-^^ are fragments that have a chemical, biological or other aclivity of the llcb splice variant, including those with a similar 
activity or an improved activity, or with a decreased undesirable activity. Further preferred polypeptide fragments are 
those that are antigenic or immunogenic in an animal, especially in a human. 

tt will be appreciated that the invention also relates to, among others, polynucleotides encoding the aforementioned 
fragments, polynucleotides that hybridize to polynucleotides encoding the fragments, particularly those that hybridize 
so under stringent conditions, and polynucleotides, such as PGR primers, for amplifying polynucleotides that encode Ihe 
fragments. In these regards, preferred polynucleotides are those that correspond to the preferred fragments, as dis- 
cussed above. 

Vectors, host cells, expression 
55 ■ . 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 
invention, and host cells which are genetically engineered with vectors of the invention and the production of polypep- 
tides of the invention by recombinant techniques. 
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Host ceils can be genetically engineered to incorporate polynucleolides and express polypeptides of the present 
Inveniion. Introduction o\ a polynucleotides into the host cell can be afiected by calcium phosphate Iranslection, DEAE- 
dextran mediated Iranslection, transvection. microinjection, cationic lipid-medialed transtection, alectroporation, trans- 
duction, scrape loading, ballistic introduction, infection or other methods. Such methods are described in noany standard 
5 laboratory manuals, such as Davis, et ai, BASIC METHODS IN MOLECULAR BIOLOGY (1995) and Sambrook, et 
ai, MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.. Cold Spring Harbor Laboratory Press. Cold Spring 
Harbor, N.Y. (1989). 

Representative examples of appropriate hosts include bacteria! cells, such as streptococci, staphylococci, E, colt, 
slreptomyces and Bacillus subi/fis cells; fungal cells, such as yeast celis and Aspergillus cells; insect cells such as 

10 Drosophila S2 and Spodopt&ra Sf9 cells; animal cells such as CHO, COS, HeLa. C127. 3T3, BHK. 293 and Bowes 
melanoma cells; and plant cells. 

Polynucelotide constructs in host cells can be used in a conventional manner to prcxjuce the gene product encoded 
by the recombinant sequence. Atternalively, the polypeptides of the inveniion can be synthetically produced by con- 
ventional peptide synthesizers. 

75 Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appro- 

priate promoters. CelMree translation systems can also be employed to produce such proteins using RNAs derived 
from the DNA constructs of the present invention. Appropriate cloning and expression vectors for use with prokaryotic 
and Bukaryotic hosts are described by Sambrook, et ai, MOLECULAR CLONING: A I_ABORATORY MANUAL. 2nd 
Ed.. Cold Spring Harbor Laboratory Press. Cold Spring Harbor, N.Y.'(1989). 

20 In accordance with this aspect of the invention the vector may be, lor example, a plasmid vector, a single or double- 

stranded phage vector, a single or double-stranded RN A or DNA viral vector. Plasmids generally are designated herein 
by a lower case p preceded and/or lolkjwed by capital letters and/or numbers, in accordance with standard naming 
conventions that are familiar to those of skill in the art. Starling plasmids disclosed herein are either commercially 
available, publicly available, or can be constructed from available plasmids by routine application of well known, pub- 

25 Itshed procedures. Many plasmids and other ck>ning and expression vectors that can be used in accordance with ihe 
present invention are well known and readily available to those of skill in the art. 

Preferred among vectors, in certain respects, are those tor expression of pofynucteotides and polypeptides of Ihe 
presfent invention. Generally, such vectors comprise cis-acting control regions effective for expression in a host oper- 
ativety linked to the polynucleotide to be expressed. Appropriate trans-acting factors either are supplied by the host, 

30 supplied by a complementing vector or supplied by the vector itseff upon introduction into the hosL 

In certain preferred embodiments in this regard, the vectors provide for specific expression. Such specific expres- 
sion may be inducible expression or expression only in certain types of cells or both inducible and cell-specific. Par- 
ticularly preferred among inducible vectors are vectors that can be induced lor expression by environmental factors 
that are easy to manipulate, such as temperature and nutrient additives. A variety of vectors suitable to this aspect of 

25 the invention, including constitutive and inducible expression vectors for use in prokaryotic and eukaryotic hosts, are 
welt known and employed routinely by those of skill in the art. 

A great variety of expression vectors can be used to express a polypeptide of the invention. Such vectors include, 
among others, chromosomal, episomal and virus-derived vectors, B.g., vectors derived from bacterial plasmids. from 
bacteriophage, Irom Iransposons. from yeast episomes. from insertkan elements, from yeast chromosomal elements, 

^0 from viruses such as baculoviruses, papova viruses, such as 5V40. vaccinia viruses, adenoviruses, fowl pox viruses, 
pseudorabies viruses and retroviruses, and vectors derived from combinations thereof, such as those derived from 
ptasmid and bacteriophage genetic elements, such as cosmids and phagemids, all may be used for expression in 
accordance with this aspect of the present invention. Generally, any vector suitable to maintain, propagate or express 
polynucleotides to express a polypeptide in a host may. be used for expression in this regard. 

The appropriate DNA sequence may be inserted into the vector by any of a variety of well-known and routine 
techniques, such as, for example, those set forth in Sambrook. et ai, MOLECULAR CLONING, A LABORATORY 
MANUAL, 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). 

The DNA sequence in the expression vector is operalively linked to appropriate expression control sequence(s), 
including, for instance, a promoter to direct mRNA transcription. Representatives ol such promoters include, but are 

50 not limited to, the phage lambda PL promoter, the E. co// lac. irp and tac promoters, the SV40 early and late promoters - 
and promoters of retroviral LTRs. 

In general, expression constructs will contain sites for transcription initiation and termination, and. in the transcribed 
region, a ribosome binding site lor translation. The coding ponion of the mature transcripts expressed by the constructs 
will include a translation initiating codon, for example, AUG or GUG, at Ihe beginning and a termination codon appro- 

55 priately positioned al the end of the polypeptide to be translated. 

In addition, ihe constructs may contain control regions that regulate as well as engender expression. Generally, 
in accordance with many commonly practiced procedures, such regions will operate by controlling transcription, such 
as transcription factors, repressor binding sites and termination, among others. 
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Veciors for propagation and expression generally will include selectable markers and amplification regions, such 
as. for example, those set forth in Sambrook el al. 

The following vectors, which are commercially available, are provided by way of example. Anxing vectors preferred 
for use in bacteria are pQE70, pQE60 and pQE-9. available Ircm Qiagen; pBS veciors. Phagescripl veciors, Bluescript 
vectors. pNHBA. pNH16a, pNHIBA. pNH46A, available from Stratagene; and pirc99a, pKK223-3, pKK233-3, pDR540. 
pRITS available from Pharmacia, and pBR322 (ATCC 37017). Among preferred eukaryotic vectors are pWLNEO. 
pSV2CAT, pOG44. pXTl and pSG available from Stratagene; and pSVK3. pBPV. pMSG and pSVL available from 
Pharmacia. These vectors are listed solely by way of illustration of the many commorcialiy available and well known 
vectors that are available to those of skill in the art for use in accordance with this aspect of the present invention. It 
will be appreciated that any other plasmid or vector suitable for. for example, introduction, maintenance, propagation 
or expression of a polynucleotide or polypeptide of the invention in a host may be used In this aspect of the invention. 

Promoter regions can be selected from any desired gene using vectors thai contain a reporter transcription unit 
lacking a promoter region, such as a chloramphenicol acetyl transferase ('CAT") transcription unit, dow^istream of 
restriction site or sites for introducing a candidate promoter fragment; i.e., a fragment that may contain a promoter As 
is well knovm. introduction into the veclor of a promoter-containing fragment at ihe restriction site upstream of the cat 
gene engenders productkan of CAT activity, which can be delected by standard CAT assays. Vectors suitable to this 
end are well known and readily available, such as pKK232-B and pCm. Promoters for expression of polynucleotides 
of the present invention include not only well known and readily available promoters, but also promoters that readily 
may be obtained by the foregoing technique, using a reporter gene. 
^0 Among known prokaryotic promoters suitable for expression of polynucleotides and polypeptides in accordance 

with the present invention are the E, colt\ac\ and lacZ and promoters, the T3 and T7 promoters, the gpt promoter, the 
lambda PR. PL promoters and the trp promoter. 

Among known eukaryotic promoters suitable in this regard are the CMV immediate early promoter, the HSV thy- 
midine kinase promoter, the early and late SV40 promoters, the promoters of retroviral LTRs, such as those of the 
^5 Rous sarcoma vims ("RSV"), and metallothionein pronr>oters. such as the mouse metallolhionein-l promoter. 

Recombinant expression vectors will include, lor example, origins of replication, a promoter preferably derived 
from a highly-expressed gene to direct transcription of a downstream structural sequence, and a selectable marker to 
^permit isolation of vector containing cells after exposure to the vector. 

Polynucleotides of the invention, encoding the heterologous struclural sequence of a polypeptide of the invention 
30 generally will be inserted into the vector using standard techniques so that it is operably linked to the promoter for 
expression. The polynucleotide will be positioned so that the transcription start site is located appropriately 5' to a 
ribosome binding sile. The ribosome binding site will be 5' to the codon that initiates translation of the polypeptide to 
be expressed, for example AUG or GUG. Generally, there will be no other open reading frames that begin with an 
initiation codon, usually AUG, and lie between the ribosome binding sile and the initiation codon. Also, generally, there 
35 will be a translation slop codon at the end of the polypeptide and Ihore will be a polyadanylation signal in constructs 
tor use in eukaryotic hosts. Transcription termination signal appropriately disposed al the 3' end of the transcribed 
region may also be included in the polynucleotide construct. 

For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the periplasmic space or 
into the extracellular environment, appropriate secretion signals may be incorporated into the expressed polypeptide. 
These signals may be endogenous to the polypeptide or they may be heterologous signals. 

The polypeptide may be expressed in a modified form, such as a fusion protein, and may include not only secretion 
signals but also additional heterologous lunctional regions. Thus, for instance, a region of additional amino acids, 
particularly charged amino acids, may be added to the N- or C-terminus of the polypeptide to improve stability and 
persistence in the host cell, during purification or during subsequent handling and storage. Also, region also may be 
added to the polypeptide to facilitate purification. Such regions may be removed prior to final preparation of the polypep- 
tide. The addition of peptide moieties to polypeptides to engender secretion or excretion, to improve stability or lo 
facilitate purification, among others, are familiar and routine techniques in the art. A prelerred fusion protein comprises 
a heterologous region from immunolglobulin lhat is useful to solubilize or purify polypeptides. For example. EP-A-O 
464 533 (Canadian counterpart 2045869) discloses fusion proteins comprising various portions of constant region of 
immunoglobin molecules together with another protein or part thereof. In drug discovery, for example, proteins have 
been fused with antibody Fc portions for the purpose of high-throughput screening assays to identify antagonists. See, 
D. Bennett, et aL. Journal of Molecular Recognition. B: 52-58 (t995)andK. Johanson, eta!., The Journal of Biological 
Chemistry. 270(16): g459-9471 (t 995). 

f\/1ammalian expression vectors may comprise an origin of replication, a suitable promoter and enhancer, and also 
any necessary ribosome binding siies, polyadenylaiion regions, splice donor and acceptor sites, transcriptional termi- 
nation sequences, and 5' flanking non-transcribed sequences that are necessary lor expression. 

Cells typically then are han/esied by centrif ugation, disrupted by physical or chemical means, and the resuliing 
crude extract retained lor further purification. 
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Microbial celts employed in expression of proteins can be disrupted by any convenien! method, including treeze- 
thaw cycting, sontcalion, mechanical disruplion, or use ol cell lysing agents, such methods are well know to those 
' skilled in the art. 

The 11 cb splice variant polypeptide can be recovered and purified from recombinant cell cultures by well-knov/n 
s methods including ammonium sultaie or elhanol precipitation, acid extraction, anion or cation exchange chromatog- 
raphy, phosphocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydrox- 
ylapatile chromatography and lectin chromatography. Most preferably, high performance liquid chromatography is em- 
ployed for purification. Well known techniques lor relolding protein may be employed to regenerate active conformation 
when the polypeptide is denatured during isolation and or purification. 

ID 

Polynucleotide assays 

This invention also relates to the use of llcb splice variant polynucleotides to detect complementary polynucie- 
olides lor use, (or example, as a diagnostic reagent. Detection of a mutated form of the llcb splice variant associated 

75 with a dysfunction will provide a diagnostic tool that can add to or define diagnosis of a disease or susceptibility to a 
disease which results from under-expression. over-expression or altered ©xpressbn of the llcb splice variant. Indi- 
viduals carrying mutations in the human 11 cb splice variant gene may be detected at the DNA level by a variety of 
techniques. Nucleic acids for diagnosis may be obtained from a palient*s cells, such as from blood, urine, saiiva. tissue 
biopsy or autopsy material. The genomic DNA may be used directly tor detection or may be amplified enzymalically 

£0 by using PGR prbr to analysis. PGR (Saiki. el al. Nature, 19B5, 324 :163-166). RNA or cDNA may also be used in 
similar fashion. As an example, PGR primers complementary to the nucleic acid encoding the llcb splice variant can 
be used to identify and analyze llcb splice variant expression and mutations. For example, deletions and insertions 
can be detected by a change in size of the amplified product in comparison to the normal genotype. Point mutations 
can be identified by hybridizing amplified DNA to radiolabeled llcb splice variant RNA or. radiolabeled llcb splice 

^5 variant antisense DNA sequences. Perfectly matched sequences can be distinguished from mismatched duplexes by 
RNase A digestbn or by differences in melting lemperatures. 

Sequence differences between a reference gene and genes having mutations may also be revealed by direct DNA 
sequencing. In addition, cloned DNA segments may be employed as probes to detect specific DNA segments. The 
sensitivity of such methods can be greatly enhanced by appropriate use of PGR or other amplification methods. For 

30 example, a sequencing primer is used with double-stranded PGR product or a single-stranded template molecule 
generated by a modified PGR, The sequence determination is performed by conventional procedures with radiolabeled 
nucleotide or by automatic sequencing procedures with fluorescent-tags. 

Genetic testing based on DNA sequence differences may be achieved by detection o( alterations in electrophoretic 
mobility of DNA fragments in gels, with or without denaturing agents. Small sequence deletions and insertions can be 

35 visualized by high resolution gel electrophoresis. DNA fragments of different sequences may be distinguished on de- 
naturing formamide gradient gels in which the mobilities of drfferent DNA fragments are retarded in the gel at different 
positions according to their specific meKing or partial melting lemperatures. See, e.g., Myers., e/ a/.. Science, 1985, 
230 : 1242). 

Sequence changes at specific locations may also be revealed by nuclease protection assays, such as RNase and 

40 s 1 protection or the chemical cleavage method {e.g.. Cotton, el at., Proc. Natl. Acad ScL, USA, 1 985, 85: 4397-4401 ). 

Thus, the detection of a specific DNA sequence may be achieved by methods such as hybridization. RNase pro- 
tection, chemical cleavage, direct DNA sequencing or the use of restriction enzymes, {e.g., restriction fragment length 
polymorphisms ('RFLP") and Southern blotting of genomic DNA. In addition to more conventional gel-etectrophorests 
and DNA sequencing, mutations can also be detected by in situ analysis. 

■^s In accordance with a further aspect of the invention, there is provided a process for diagnosing or determining a 

susceptibility to infections such as bacterial, fungal, protozoan and viral infections, particularly infection caused by HIV- 
1 or HIV-2; pain; cancers; diabetes; obesity; anorexia; bulimia; asthma; Parkinson's disease; both acute and congestive 
heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; 
allergies; benign prostatic hypertrophy and psychotic and neurological disorders, including anxiety schizophrenia. 

so manic depression, delirium, dementia or severe mental retardation, and dyskinesias, such as Huntington's disease or 
Gilles dela Tourett's syndrome, among others, through detection of mutation in the llcb splice variant gene by the 
methods described; and the nucleic acid sequences described above may be employed lor such methods. 

The invention provides a process for diagnosing diseases, infections such as bacterial, fungal, protozoan and viral 
infections, particularly infection caused by HIV-1 or HIV-2; pain; cancers; diabetes; obesity; anorexia; bulimia; asthma; 

55 Parkinson's disease; both acute and congestive heart failure; hypotension; hypertension; urinary reieniion: osteoporo- 
sis; angina pectoris; myocardial inlarction; ulcers; allergies; benign prostatic hypertrophy and psychotic and neurolog- 
ical disorders, including anxiety, schizophrenia, manic depression, delirium, dementia or severe mental retardation, 
and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome, among others: comprising deiermin- 



12 



(C) 2001 Copyright Derwent Information Ltd. 



EP 0 848 060 A2 



ing from a sample derrved (rom a patient an abnormally decreased or increased level of expression of polynucleolide 
having the sequence of Figure 1 (SEQ ID NO: 1). Decreased or increased expression ol polynucleotide can be meas- 
ured using any of the methods well known in ihe an for the quantrtaiion of polynucleotides, such as. lor example. PGR. 
RT-PCR. RNase protection. Northern blo:iing and other hybridization methods. 

Chromosome assays 

The sequences of the present invention are also valuable lor chromosome identification. The sequence is specif- 
ically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover, there is 
a current need for identifying particular sites on the chronrKDSome. Few chromosome marking reagents based on actual 
sequence data (repeal polymorphisms) are presently available lor marking chronrosomal location. The mapping ol 
DNAs to chromosomes according to the present invention is an important first step in correlating those sequences with 
gene associated disease. Once a sequence has been mapped to a precise chromosomal location, the physical position 
of the sequence on the chromosome can be correlated with genetic map data. Such data are found, for example, in 
V. McKusick, Mendelian inheritance in Man (available on line through Johns Hopkins University Weich Medical Library). 
The relationship between genes and diseases that have been mapped to the same chromosomal region are then 
identified through linkage analysis (coinherilance ol physically adjacent genes). 

It is then necessary to determine the diflerences in the cDNA or genomic sequence between aflected and unal- 
fected individuals. It a mutation is observed in some or all of the atlected individuals but not in any normal individuals, 
then The mutation is likely to be the causaih/e agent of the disease. 



Polypeptide assays 

The present invention also relates to a diagnostic assays such as quantitative and diagnostic assays lor detecting 
levels ol the 11cb splice variant protein in cells and tissues, including determination of normal and abnormal levels. 
Thus, for instance, a diagnostic assay in accordance with the invention for detecting over-expression ol Ihe llcb splice 
variant protein compared to normal control tissue samples may be used to detect the presence of a diseaseytiisorder 
such as infections, including bacterial, fungal, protozoan and viral infections, particularly infection caused by HIV-1 or 
HIV-2: pain; cancers: diabetes; obesity; anorexia; bulimia; asthma; Parkinson's disease; -both acute and congestive 
heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; 
allergies; benign prostatic hypertrophy and psychotic and neurological disorders, including anxiety, schizophrenia, 
manic depression, delirium, dementia or severe mental retardation; and dyskinesias, such as Huntington's disease or 
Gilles dela Tourett's syndrome, among others. Assay techniques that can be used to determine levels of a protein, 
such as an llcb splice variant protein of Ihe present invention, in a sample derived from a host are well-known to those 
of skill in the art. Such assay methods include radioimmunoassays, competitive-binding assays. Western Blot analysis 
and ELISA assays. Among these ELISAs are Irequenlty preferred. An EUSA assay initially comprises preparing an 
antibody specific to the 1 1 cb splice variant, preferably a monoclonal antibody. In addition, a reporter antibody generally 
is prepared which binds to the monoclonal antibody The reporter antibody is attached a detectable reagent such as 
a radioactive, fluorescent or enzymatic reagent, in this example horseradish peroxidase enzyme. 

To carry out an ELISA a sample is removed Irom a host and incubated on a solid suppon. e.g., a polystyrene dish, 
that binds the proteins in the sample. Any free protein binding sites on the dish are then covered by incubating with a 
non-specific protein such as bovine serum albumin. Next, the monoclonal antibody is incubated in the dish during which 
time the monoclonal antibodies attach to any llcb splice variant proteins attached to the polystyrene dish. Unbound 
monoclonal antibody is washed out with buffer. The reporter antibody linked to horseradish peroxidase is placed In the 
dish resulting in binding of the reporter antibody to any monoclonal antibody bound to the neb splice variant. Unat- 
tached reporter antibody is then washed out. Reagents lor peroxidase activity including a colorimetric substrate, are 
then added to the dish. Immobilized peroxidase, linked to the llcb splice variant through the primary and secondary 
antibodies, produces a colored reaction product. The amount of color developed in a given time period indicates the 
amount of the llcb splice variant protein present in the sample. Quantitative results typically are obtained by reference 
to a standard curve. 

A competition assay may be employed wherein antibodies specific to the llcb splice variant attached to a solid 
support and labeled llcb splice variant and a sample derived from the host are passed over the solid support. The 
amount of delected label attached to the solid support can be correlated to a quantity of n cb splice variant in the sample 

Antibodies 

The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can also be 
used as immunogens to produce antibodies thereto. These antibodies can be. lor example, polyclonal or monoclonal 
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antibodies. The present invention also includes- chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in the art may be used tor the 
production of such antibodies and fragments. 

Antibodies generated against the polypeptides corresponding to a sequence of the present invention can be ob- . 
tained by direct injection of the polypeptides into an animal or by administering the polypeptides to an animal, preferably 
a nonhuman. The antibody so obtained will then bind the polypeptide itself. In this manner, even a sequence encoding 
only a fragment of the polypeptide can be used to generate antibodies binding the whole native polypeptide. Such 
antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide. 

For preparation of monoclonal anlibodias. any technique which provides antibodies produced by continuous cell 
line cultures can be used. Examples include the hybridorT\a technique (Kohler. et ai. Nature, (1975), 256 : 495-497, 
the trioma technique, the human B-cell hybridoma technique (Kozbor. et af.. Immunology Today, (19S3), 4: 72 and ihe 
EBV-hybridoma technique to produce human monoclonal antibodies (Cole, e\ ai, pg. 77-96 in MONOCLONAL ANTI- 
BODIES AND CANCER THERAPY, Alan R. Uss. Inc. (19BS). 

Techniques described for the production of single chain antibodies (U.S. Patent No. 4,946,778) can be adapted 
to produce single chain antibodies to immunogenic polypeptide products of this invenlbn. Also, transgenic mice, or 
other organisms including other mammals, may be used to express humanized antitx)dies to immunogenic polypeptide 
products of this invention. 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or 
purify the polypeptide of the present invention by attachment of the antibody to a solid support for isolation ancUbr 
purification by affinity chromatography. 

Antibodies against the 11 cb splice variant may also be employed to inhibit infections, such as bacterial, fungal, 
protozoan and viral infections, particularly infection caused by HIV-1 or HIV-2: pain; cancers; diabetes; obesity; ano- 
rexia; bulimia; asthma: Parkinson's disease; both acute and congestive heart failure; hypotension; hypertension; urinary 
retention; osteoporosis; angina pectoris; myocardial infarction: ulcers; allergies; benign prostatic hypertrophy and psy- 
chotic and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, dementia or severe 
mental retardation, and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome, among others. 

Ilcb Splice Variant Binding Molecules and Assays 

The llcb splice variant can be used to isolate proteins which interact with it; this interaction can be a target tor 
interference. Inhibitors of protein-protein interactions between the 11cb splice variant and other factors could lead to 
the development of pharmaceutical agents for the modulation of 11 cb splice variant activity. 

Thus, this invention also provides a method for identification of binding molecules to the llcb spice variant. Genes 
encoding proteins for binding molecules to the neb splice variant can be identified by numerous methods known to 
those of skill in the art, for example, iigand panning and FACS sorting. Such methods are described in many laboratory 
manuals such as. for instance, Coligan, etai. Current Protocols in Immunology V, Chapter 5 (1991) and Rivett, A J.. 
Bhchem. ( 1 993), 291: 1-10. 

For example, the yeast two-hybrid system provides methods for detecting the interaction between a first test protein 
and a second lest protein, in vivo, using reconstitution of the activity of a transcriptional activator. The method is dis- 
closed in U.S. Patent No. 5,283,173; reagents are available from Clontech and Stratagene. Briefly, llcb splice variant 
cDNA is fused to a Gal4 transcription factor DNA binding domain and expressed in yeast cells. cDNA library members 
obtained from cells of interest are fused to a transaclrvation domain of Gal4. cDNA clones which express proleins 
which can interact with the 11 cb splice variant will lead to reconstitution of Gal4 activity and transactivation of expression 
of a reporter gene such as Gall -lacZ. 

An alternative method is screening of >.gt11, X2AP (Stratagene) or equivalent cDNA expression libraries with re- 
combinant llcb splice variant. Recombinant llcb splice variant protein or fragments thereof are fused to small peptide 
tags such as FLAG, HSV or GST. The peptide tags can possess convenient phosphorylation sites lor a kinase such 
as heart muscle creatine kinase or they can be bioiinylaled. Recombinant llcb splice variant can be phosphorylated 
with 32[PJ or used unlabeled and detected with slreptavidin or antibodies against the lags. XgtllcDNA expression 
libraries are made Irom cells of interest and are incubated with the recombinant llcb splice varianL washed and cDNA 
clones which interact with 11cb splice variant isolated. Such methods are routinely used by skilled artisans. See, e.g., 
Sambrook (supra). 

Another method is the screening of a mammalian expression library in which the cDNAs are cloned into a vector 
between a mammalian promoter and polyadenylation site and transiently iransfected in COS or 293 cells. Forty-eight 
hours later the binding protein is detected by incubation of fixed and washed cells with a labelled llcb splice variant. 
In a preferred embodiment, the llcb splice variant is iodinated, and detection of any bound llcb splice variant is 
viaauioradiography. See Sims, et ai,. Sc/ence. ( 1 9BB), 241: 535-5B9 and McMahan. et aL, EMBO J., (1991). rO. 
2821-2832. In this manner, pools of cDNAs containing the cDNA encoding the binding protein of interest can be selected 
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and the cDNA of interest can be isolated by lurlher subdivision o( each pool followed by cycles of transient Iransfeclion, 
binding and autoradiography. Afternalrvely. the cDNA of interest can be isolated by Iransfecting the entire cDNA library 
into mammalian cells and panning the cells on a dish containing the neb splice variant bound to the plate. Cells which 
attach after washing are lysed and the plasmid DNA isolated, amplified in bacteria, and the cycle of transloction and 
panning repeated until a single cDNA clone is obtained. SseSeed, et al, Proc. Natl. Acad. Set. USA, (1987). 84: 3365 
and Aruffo. e! al., EM30 J. (19S7) 6: 3313. ff the binding protein is secreted, its cDNA can be obtained by a similar 
pooling strategy once a binding or neutralizing assay has been established lor assaying supernalants from transiently 
iransfected ceils. General methods for screening supernalants are disclosed in Wong, et al., Science, (1985), 228 : 
810-815. 

Another alternative method is isolation of proteins interacting with the 11 cb splice variant directly from cells. Fusion 
proteins of llcb splice variant with GST or small peptide tags are made and immobilized on beads. Biosynthetically 
labeled or unlabeled protein extracts from the cells of interest are prepared, incubated with the beads and washed with 
buffer. Proteins interacting with the llcb splice variant are eluted specifically from the beads and analyzed by SDS- 
PAGE. Binding partner primary amino acid sequence data are obtained by microsequencing. Optionally, the cells can 
be treated with agents that induce a functional response such as tyrosine phosphorylation of cellular proteins. An 
example of such an agent would be a growth factor or cytokine such as interleukin-2. 

Another alternative method is immunoaffinity purification. Recombinant llcb splice variant is incubated with labeled 
or unlabeled cell extracts and immurKiprecipiiated with anii-ncb splice variant antibodies. The immunoprecipitale is 
recovered with protein A-Sepharose and analyzed by SDS-PAGE: Unlabelled proteins are labeled by btotinylation and 
delected on SD5 gels with streptavidin. Binding partner proteins are analyzed by microsequencing. Further, standard 
biochemical purification steps known to those skilled in the art may be used prior to microsequencing. 

Yet another alternative method is screening of peptide libraries for binding partners. Recombinant tagged or labeled 
llcb splice variant is used to select peptides from a peptide or phosphopeptide library which interact with the llcb 
splice variant. Sequencing of the peptides leads to identification of consensus peptide sequences which might be found 
in interacting proteins. 

The llcb splice variant binding partners identified by any of these methods or other methods which would be 
known to those of ordinary skill in the art, as well as those putative binding partners discussed above, can be used in 
'the assay method of the invention. Assaying for the presence of the llcb splice variant/binding partner complex are 
accomplished by. for example, the yeast two-hybrid system. ELISA or immunoassays using antibodies specific for the 
complex. In the presence of test substances which interrupt or inhibit formation of the 11 cb spice variant/binding partner 
interaction, a decreased amount of complex will be determined relative to a control lacking the lest substance. 

Assays for tree llcb splice variant or binding partner are accomplished by. lor example. ELISA or immunoassay 
using specific antibodies or by incubation of radiolabeled llcb splice variant with cells or cell membranes followed by 
cenirifugation or filter separation steps. In the presence of test substances which interrupt or inhibit formation of the 
llcb splice variant/binding partner interaction, an increased amount of free llcb splice variant or free binding partner 
is determined reialrve to a control lacking the test substance. 

Polypeptides of the invention also can be used to assess 1 1 cb splice variant binding capacity of 1 1 cb splice variant 
binding molecules in cells or in cell-free preparations. Agonists and antagonists - Assays and Molecules 

The llcb splice variant of the present invention may be employed in a process for screening for compounds which 
activate (agonists) or inhibit activation (antagonists) of the receptor polypeptide of the present invention. 

In general; such screening procedures involve providing appropriate calls which express the receptor polypeptide 
of the present invention on the surface thereof, Such cells include cells from mammals, yeast. Drosophita or B. coli. 
In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to thereby 
express the llcb splice variant. The expressed receptor is then contacted with a lest compound to observe binding, 
stimulation or inhibition of a functional response. 

One such screening procedure involves the use of melanophores which are Iransfected to express the llcb splice 
variant of the present invention. Such a screening technique is described in PCT WO 92/01810. published February 
6. 1 992. Such an assay may be employed to screen for a compound which inhibits activation of the receptor polypeptide 
of the present invention by contacting the melanophore cells which encode the receptor with both the receptor ligand 
and a compound to be screened. Inhibition of the signal generated by the ligand indicates that a compound is a potential 
antagonist for the receptor i.e., inhibits activation of the receptor 

The technique may also be employed for screening of compounds which activate the receptor by contacting such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e., activates the 
receptor. 

Other screening techniques include the use of cells which express the 1 1 cb splice variant (for example. Iransfected 
CHO cells) in a system which measures exlraceltular pH changes caused by receptor activation. In this technique, 
compounds may be contacted with cells expressing the receptor polypeptide of the present invention. A second mes- 
senger response, e.g.. signal transduction or pH changes, is then measured to determine whether the potential com- 
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pound activates or inhibits the receptor. 

Another such screening technique involves introducing RNA encoding the llcb splice variant into Xe/TOpus oocytes 
to transiently express the receptor. The receptor oocytes are then contacted with the receptor ligand and a compound 
to be screened. Inhibition or. activation of the receptor is then determined by detection ol a signal, such as. calcium. 
5 prolon, or other ions, in the case ol screening for compounds which are thought to inhibit activation of the receptor. 

Another screening technique involves expressing the llcb splice variant in which the receptor is finked to phos- 
pholipase C or D. Representative examples of such cells include, but are not limited lo, endothelial cells, smooth muscle 
cells, and embryonic kidr^ey cells. The screening may be accomplished as hereinabove described by delecting acti- 
vation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 

10 Another method involves screening for compounds which are antgonists, and thus inhibit activation of the receptor 

polypeptide of the present invention by determining inhibition of binding of labeled ligand to cells which have the receptor 
on the surface thereof. Such a method involves transfecting a eukaryottc cell with DNA encoding the 1 1 cb splice variant 
such that the cell expresses the receptor on its surlace. The cell is then contacted with a compound in the presence 
of a labeled form of a known ligand. The ligand can be labeled, e.g., by radioactivity. The amount of labeled ligand 

'5 bound to the receptors is measured, e.g., by measuring radioactivity associated with Iransfected cells or membrane 
from these cells. If the compound binds to the receptor, the binding of labeled ligand lo the receptor is inhibited as 
determined by a reduction o1 labeled ligand which binds to the receptors. 

Another method involves screening for 11 cb splice variant inhibitors by determining inhibition or stimulation of llcb 
splice variant-mediated cAMP and/or adenylate cyclase accumulation. Such a method involves transfecting a eukary- 

20 otic cell with 1 1 cb splice variant receptor to express the receptor on the cell surface. The cell is then exposed to potential 
antagonists in the presence of 11cb splice variant. The amount of cAMP accumulation is then measured. If the potential 
antagonist binds the receptor, and thus inhibits llcb splice variant binding, the levels ol llcb splice variant-mediated 
cAMP. or adenylate cyclase, activity will be reduced or increased. 

The present invention also provides a method for determining whether a ligand not known to be capable of binding 

2S to an llcb splice variant receptor can bind to such receptor which comprises contacting a mammalian cell which 
expresses an llcb splice variant receptor with the ligand under conditions permitting binding of ligands to the llcb 
splice variant receptor, and detecting the presence of a ligand which binds to the receptor thereby determining whether 
the ligand binds to the llcb splice variant receptor. The systems hereinabove described for determining agonists and/ 
or antagonists may also be employed lor determining ligands which bind to the receptor 

-30 Examples of potential llcb splice variant receptor antagonists include antibodies or, in some cases, oligonucle- 

otides, which bind to the receptor but do not elicit a second messenger response such that the activity of the receptor 
is prevented. 

Potential antagonists also include proteins which are closely related lo the ligand of the 11 cb splice variant receptor. 
i.e. a fragment of the ligand, which have lost biological function and when binding lo the llcb splice variant receptor. 
3S elicit no response. 

A potential antagonist also includes an anlisense construct prepared through the use of antisense technology. 
Antisense technology can be used to control gene expression through iriple-helix formation or antisense DNA or RNA. 
both methods of which are based on binding of a polynucleotide lo DNA or RNA. For example, the 5' coding portion 
of the polynucleotide sequence, which encodes for the mature polypeptides ol.the present invention, is used to design 
to an anlisense RNA oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to 
be complementary to a region of the gene involved in transcription (triple helix -see Lee, at al. Nucl. Acids Res,, 6: 
3073 (1979); Cooney, et al. Science, 241: 456 (1968); and Dervan. et al. Science, 251: 1350 (1991)), thereby pre- 
venting transcription and production of the llcb splice variant receptor. The antisense RNA oligonucleotide hybridizes 
to the mRNA in vivo and blocks translation of the mRNA molecule to the llcb splice variant receptor (antisense - 
t^ Okano. J.. Neurochem., 56: 560 (1991); OLIGODEOXYNUCLEOTIDES AS ANTISENSE INHIBITORS OF GENE EX- 
PRESSION, CRC Press. Boca Raton. FL (1 986)). The oligonucleotides described above can also be delivered to cells 
such that the antisense RNA or DNA may be expressed in urvoto inhibit production of the llcb splice variant receptor. 

Another potential antagonist is a small molecule which binds lo the llcb splice variant receptor, making it inac- 
cessible to ligands such that normal biological activity is prevented. Examples of small molecules include, bul are not 
^0 limited lo, small peptides or peptide-like molecules. 

Potential antagonists also include soluble forms of llcb splice variant receptor, e.g., fragments of the receptor, 
which bind to the ligand and prevent the ligand Irom interacting with membrane bound llcb splice variant receptors. 

The llcb splice variant proteins are ubiquitous in the mammalian host and are responsible for many biological 
functions, including many pathologies'. Accordingly, it is desirous to lind corripounds and drugs which stimulate the 
-55 llcb splice variant on the one hand and which inhibit the function ol an llcb splice variant on the other hand. 

In general, agonists lor an neb splice variant receptor are employed lor therapeutic and prophylactic purposes 
' for such diseases or disorders as infections, such as bacterial, lungal. protozoan and viral infections, particutariy in- 
fection caused by HlV-1 or Hl\/-2; pain: cancers; diabetes: obesity: anorexici: bulimia: asthma; Parkinson's disease; 
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both acute and congestive heart failure; hypotension: hypertenston; urinary relenlion: osteoporosis; angina pectoris; 
myocardial infarction; ulcers; allergies; benign prostatic hypertrophy and psychotic and neurological disorders, includ- 
ing anxiety, schizophrenia, manic depression, delirium, dementia or severe mental retardation; or dyskinesias, such 
as Huntington's disease or Gilles dela Tourett's syndrome, among others. 

Antagonists tor the VI cb splice variant may be employed lor a variety of therapeutic and prophylactic purposes tor 
such diseases or disorders as infections, including bacterial, fungal, protozoan and viral iniections. particularly infection 
caused by HIV-1 or HIV-2; pain; cancers; diabetes; obesity; anorexia; bulimia; asthma; Parkinson's disease; both acute 
and congestive heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial 
infarction; ulcers; allergies; benign prostatic hypertrophy and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia or severe mental retardation; or dyskinesias, such as Huntington's 
disease or Gilles dela Touretl*s syndrome, among others. 

This invention additionally provides a method of treating an abnormal condition related to an excess of 11 cb splice 
variant activity which comprises administering to a subject the inhibitor compounds (antagonists) as hereinabove de- 
scribed along with a pharmaceutically acceptable carrier in an amount effective to inhibit activation by blocking binding 
of ligands to the llcb splice variant, or by inhibiting a second signal, and thereby alleviating the abnormal conditions. 

The invention atso provides a method of treating abnormal conditions related to an under-expression of n cb splice 
variant activity which comprises administering to a subject a therapeutically efteclive amount of a compound which 
activates the receptor polypeptide of the present invention (agonists) as described above in combination with a phar- 
maceutically acceptable carrier, to thereby alleviate the abnormal conditions. 

Compositions and Kits 

The soiubie form of the llcb splice variant, and compounds which activate or inhibit such receptor, nnay be em- 
ployed in combination with a suitable pharmaceutical carrier. Such compositkans comprise a therapeutically eflective 
amount of the polypeptide or compound, and a pharmaceutically acceptable carrier or excipient. Such a carrier includes 
but is not limited to saline, buffered saline, dextrose, water, glycerol, elhanol, and combinatbns thereof. The formulation 
should suit the mode of administration. 

The invention further relates to pharmaceutical packs and kits comprising one or more containers filled with one 
or more of the ingredients of the aforementioned compositions of the invention. 

Administration 

Polypeptides and other compounds of the present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds. 

Preferred forms of systemic administration of the pharmaceutical compositions include injection, typically by intra-- 
venous injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be used. More 
recently, alternative means for systemic administration of the compositions have been devised, which include irans- 
mucosal and transdermal administration. using penetrants such as bile salts or fusidic acids or other detergents. In 
addition, if properly formulated in enteric or encapsulated formulations, oral administration may also be possible. Ad- 
ministration of these compounds may also be topical and/or localized, in the form of saJves, pastes, gels and the like. 

The dosage range required depends on the choice of peptide, the route of administration, the nature of the formu- 
lation, the nature of the patient's condition, and the judgment of the attending physician. Suitable dose ranges, however, 
are in the range of 0.1-100 p-g/kg of subject. .Wide' variations in the needed dosage, however, are to be expected in 
view of the variety of peptides available and the differing efficiencies of various routes of administration. For example, 
oral administration would be expected to require higher dosages than administration by intravenous injection. Variations 
in these dosage levels can be adjusted using standard empirical routines for optimization, as is well understood in the 
an. 

Gene therapy 

The llcb splice variant polynucleotides, polypeptides, agonists and antagonists that are polypeptkjes may be 
employed in accordance with the present inventksn by expression of such polypeptkjes in vivo, in treatment modalities 
often referred to as 'gene therapy.' 

Thus, lor example, cells from a patient may be engineered with a polynucleotide, such as a DNA or RNA, to encode 
a polypeptide 9X vivo. The engineered cells can then be provided to a patient to be treated with the polypeptide. -For 
example, cells may be engineered ex vivo by the use of a retroviral plasmid vector containing RNA encoding a polypep- 
tide of the present invention. Such methods are well-known in the art and their use in the present invention will be 
apparent from the teachings herein. 
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Similarly, cells may be engineered in vivo lor expression ol a potypeplide in vivo by procedures known in the art. 
For example, a polynucleotide ol the invention may be engineered (or expression in a replication defective retroviral 
vector, as discussed above. The retroviral expressbn construct may then be isolated and introduced into a packaging 
cell is transduced wrth a retroviral plasmid vector containing RNA encoding a polypeptide ol the present invention such 
that the packaging cell now produces inleclious viral particles containing the gene of interest. These producer cells 
may be administered to a patient (or engineering cells in vivo and expression of the polypeptide in vivo. These and 
other methods for administering a polypeptide of Ihe present invention should be apparent to those skilled in the art 
from the teachings of the present invention. 

Retroviruses from which the retroviral plasmid vectors herein above mentioned may be derived include, but are 
not limited to, Moloney Murine Leukemia Virus, Spleen Necrosis Virus. Rous Sarcoma Virus. Harvey Sarcoma Virus. 
Avian Leukosis Virus, Gibbon Ape Leukemia Virus. Human Immunodeficiency Virus. Adenovirus, Myeloproliferative 
Sarcoma Virus, and Mammary Tumor Virus. In a preferred embodiment, the retroviral plasmid vector is derived from 
Moloney Murine Leukemia Virus. 

Such vectors well include one or more promoters for expressing the polypeptide. Suitable promoters which may 
be employed include, but are not limited to. the retroviral LTR; the SV40 promoter; and the human cytomegalovinjs 
(CMV) promoter described in Miller, ef a/., Biolechniqu&s 7: g80-990 (1989). or any other pronaoler {e.g., cellular pro- 
moters such as eukaryotic "cellular promoters including, but not limited to. the histone. RNA polymerase III, and ^-actin 
promoters). Other viral promoters which may be employed include, but are not limited to. adenovirus promoters, thy- 
midine kinase (TK) promoters, and B1 9 parvovirus promoters. The selection of a suitable promoter will be apparent to 
those skilled in the art from the teachings contained herein. 

The nucleic acid sequence encoding the polypeptide of the present invention will be placed under the control of a 
suitable promoter. Suitable pronrroters which may be employed include, but are not limited to, adenoviral promoters, 
such as the adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter; 
the respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the metallothionein 
promoter; heat shock promoters; the albumin promoter; the ApoAl promoter; human globin promoters; viral thymidine 
kinase promoters, such as the Herpes Simplex. thymidine kinase promoter, retroviral LTRs (including the modified 
retroviral LTRs herein above described); the p-actin promoter; and human growth hormone promoters. The promoter 
may also be the native promoter virfiich controls the gene encoding the polypeptide. 

Yhe retroviral plasmid vector is employed to transduce packaging cell lines to form producer cell lines. Examples 
of packaging cells which may be transfected include, but are not limited to, the PE501. PA317, Y-2. Y-AM. PA12, 
T1 9-1 4X. VT- 1 9-1 7-H2. YCRE, YCRIP. GP+E-SS. GP+envAml 2. and DAN cell lines as described in Miller. A., HUMAN/ 
GENE THERAPY Jl : 5-1 4(1 990), The vector may be transduced into the packaging cells through any means known in 
the art. Such means include, but are not limited to. electroporation, the use ol liposomes, and CaPCM precipitation. In 
one alternative, the retroviral plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a hosL 

The producer cell line will generate infectious retroviral vector panicles, which include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles may then be employed to transduce eukaryotic cells, 
either m vitro or tn vivo. The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the polypep- 
tide. Eukaryotic colls which may be transduced include, but are not limited to, embryonic stem cells, embryonic card- 
norna cells, as well as hematopoietic stem cells, hepatocytes, fibroblasts, myoblasts, keratinocytes, endothelial cells, 
and bronchial epithelial calls. 

EXAMPLES 

Certain terms used herein are explained in the foregoing glossary. 

All examples are carried out using standard techniques, which are well known and routine to those of skill in the 
art, except where otherwise described in detail. Routine molecular biology techniques of the following examples can 
be carried out as described in standard laboratory manuals, such as Sambrook 

All parts or amounts set out in the following examples are by weight, unless otherwise specified. 

Unless otherwise stated size separation of fragments in the examples below is carried out using standard tech- 
niques of agarose and polyacrytamide gel electrophoresis ['PAGE') in Sambrook and numerous other relerences such 
as, for instance, by Goeddel. elaL, Nucleic Acids Res. 8: 4057. 

Unless described otherwise. ligations are accomplished using standard buffers, incubation temperatures and 
times, approximately equimolar amounts of the DNA fragments to be ligated apd approximately 10 units of T4 DNA 
ligase {"ligase') per 0.5 ug of DNA. 
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Example 1 - Cloning oT the 5'-end of the Human 11 cb Splice V^rtanl 

The 5' end of the human llcb splice variant was amplified by using the lollowing primers and condilions on DNA 
from Human Whole Brain, purified from Life Technology's plasmid libraries. 
The outside primers used were: 

5' Vector-specific primer 5' GCT ATT TAG GTG ACA CTA TAG AAG GTA CG 3' (SEQ ID NO; 3); and 
3' Gene-specific primer 5' CGA GAG GTT GAT GAT GAA GAT GTC 3' (SEQ ID NO: 4). 

The following was used in a 50 microliter reaction volume: lOX Taq polymerase buffer, 2D0pM dNTP, 5% glycerol. 
50 picomoles of each primer. 100 nanograms of plasmid DNA from Human Whole Brain, purified from Life Technology's 
plasmid libraries. 1:10 by volume mixture of Taq polymerase and Pfu polymerase. 

The following PCR program was then used: 

1 cycle at 94* C for 5 minutes; 
25 cycles at 94° C for 1 minute; 
25 cycles at 5S°C for 1 minute; 
25 cycles at 72*C for 2 minutes; and 
1 cycle at 72*C.for 8.5 minutes. 

The nested or inside, primers used were: 

5' Vector-specific primer 5' GGT GAC ACT ATA GAA GGT ACG 3' (SEQ ID NO: 5) and 
3* Gene-specific primer 5' GCA GAT GGT GCC GAA CAC CGA AGG 3' (SEQ ID NO: 6). 

The nested or inside reaction used the same procedure as the outside reaction, except l|iL of ptasmid DNA was 
substituted with IjiL of the outside reaction. The DNA was then size-fractionated on a 1 .2% agarose gel. The 2 major 
bands were subcloned. and the subcloned fragments were sequenced. One of the major bands was the 5' end of the 
original human neb clone, disclosed in WO 95/18651, published June 20, 1996. and the other band resulted in the 
cloning of the novel splice variant form of the human 11cb clone. 

Example 2 - Identrfication of Liqands or Antagonists 

The expressed receptor described above in Example 1 is then screened for ligands or antagonists as follows. 

A. Liqand/rtssue Banks 

The expressed receptor is utilized to screen compound banks, complex biological fluids, combinaiorlal organic 
and peptide libraries, etc. to identify activating ligands or antagonists. Similarly, the receptors is screened against tissue 
extracts of human, and other mammalian, species, such as porcine tissue. Specifically such tissue extracts include 
lung. liver, gut, heart, kidney, adrenals, ischemic brain, plasma, urine and placenta. Extraction techniques employed 
in the fomnation of these tissue banks are known in the art. 

B. Functional Assays 

1 . Xenopus oocyte assay . 

A XenopL/s oocyte system is used in the characterization of eel! surface receptors because these cells accurately 
translate mRNA and are capable of carrying out a large number of posi-lranslational modifications, including signal 
peptide cleavage, glycosylation. phosphorylation and subunil assembly A functkxial assay is performed as follows: 

In vitro capped RNA transcripts are prepared from linearized plasmid templates encoding the llcb splice variani 
receptor cDNA with HNA polymerases using standard protocols. In viiro transcripts are suspended in water ai a final 
concentration ol 0.2 mg/ml. Ovarian lobes are removed Irom adult female load; stage V delolliculated oocytes are 
obtained and RNA transcripts (10 ng/oocyle) are injected in a 50.nl bolus using a Drummond microinjection apparatus. 
Two electrode voltage clamp (Warner Instruments) are used to measure the currents from individual Xenopus oocytes. 
Recordings are made in Ca2+ free Berth's medium at room temperature. 
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2. Microphysiometer assay 

Screening o/ Ihese banks is accomplished using a microphysiomeier (commercially available from, e.g., Molecular 
Devices. Ltd.). For example activation of secondary messenger systems results in the extrusion of small amounts of 
acid from a cell, formed largely as a result of increased metabolic activity required lo fuel the intracellular signaling 
process. The pH changes in the media surrounding the cell are small and detectable by the microphysiometer. Thus 
activation of any receptor which is coupled to an energy utilizing intracellular signaling pathway {e.g., andy G-protein 
coupled receptor) may be detectable. 

3. Calcium Assay 

Receptors stably expressed in HEK 293 cells can demonstrate a robust calcium response to agonists with the 
appropriate rank order and potency. Basal calcium levels in the HEK 293 cells in receptor-lransfected or vector control 
cells is in the normal 1CX) nM lo 200 nM range. HEK 293 cells expressing recombinant receptors are loaded with tura 
2 and in a single day > 1 50 selected ligands are evaluated for agonist-induced calcium mobilization. Agonists presenting 
a transient calcium mobilization are tested in vector control cells to determine if the calcium response was unique to. 
ihe transfected receptor cells. When a unique agonist-induced response is identified, the response is reproduced in a 
separate group of cells and then pharmacologically characterized with concentration response curves for the effective 
and related ligands. 

Example 2 - Northern Blot Analysis 

The northern blots used were purchased from Clontech. The transcript size was approximately 2.4kb. and a Iran- 
script band was observed in whole brain, amygdala, caudate nucleus, corpus caliosum, hippocampus, substantia nigra, 
subthalamic nucleus, thalamus, heart, and liver. Conversely, no transcript bands were detected by northern blot analysis 
in the following tissues: placenta, lung, skeletal muscle, kidney, or pancreas. 
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55 



SEQUENCE LISTING 

5 

(1) GENERAL INFOE^TION 
(i) APPLICANTT: SmithKiine Beecham Corporation 
(ii) TITLE or THE INVENTION: NOVEL HUMAN ilCB SPLICE VARIANT 
IS tiii) NUMBER or SEQUENCES: 6 

(iv) CORFEESPONDENCE ADDRESS: 
20 - (A) ADDRESSEE: SmithKiine feecham. Corporate Intellectual 

Property 

(a STREET: Two New Horizons Court 
(C) CITY: Brentford 

25 

ID) COUNTY: Midcaesex 

(E) COUNTRY: Uni t ed Ki ngdom 

(?) POST CODE: TW8 SEP 

30 

(V) COMPUTER READAH-E FORht 
(A) MEDIUM TYPE: Diskette 
3S ( 3) COMPUTER I 9-1 Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: EastSEQ Version 1.5 

10 

(vi) CURRENT APPLICATION DAT A: 
(Al APPLICATION NUM EE R 

( 3) FILING DATE: 

( C) . CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA; 
0 - (A) APPLICATION NUM E R 

( B) FILING DATE: 

:-/iiiI ATTORNEY/ AGE NT INFORMATION: 
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{ A) NAME: CONNTELL, Anthony Ovris topher 
( B) GENERAL AUTHORISATION NUMER 5630 
(C) REFERENCE/DOCKET NUM EE R P5 05 99 

iiK) TELECOMMUNICATION I NEO RT-IATTDN: 

(A) TELEPHONE: +4 4 1 27 96 4 4395 
( B) TELEFAX: +4 4 18 1 975 6 294 
( C) TELEX: 



25 



(2) INFORMATION FOR SEQ ID NO: 1: 

20 .(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1385 base pairs 
( E5 TYPE: nucleic acid 
(C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: NO 
(V) FRAGMENT TYPE: 
(vi) ORIGINAL SOURCE: 

(xi) SEQUENCE DESCRIPTIOl^l: SEQ ID NO: 1: 



40 



AS 



SS 



GGTGACACTA TAGAAGGTAC GCCTGCAGGT ACCGGT CCGG AATTCCCGGG tCGACCCACG 63. 

CGTCCGGGAG GGCAGTTGGG CTTGGAGGCG GCAGOGGCTG CCAGGCTACG GAGGAAGACC 120 

CCCTTCCCGA CTGCGGGGCT TGCGCTCCGG GACAAGGTGG CAGGCGCTGG AGGCTGCCGC IBO 

AGCCTGCGTG GGTGGAGGGG AGCTCAGCTC GGTTGTGGGA GCAGCCGACC CGCACTCGCT 2 40 

GGATGGACCT GGAAGCCTCG CTGCTGCCCA CrGGTCCCA.A TGCCAGCAAC ACCTCTGATG 300 
GCCCCGAT;^A CCTCACTTCG GCAGGATCAC CTCCTCGCAC GGGGAGCATC TCCTACATCA ' 360 

ACATCATCAT GCCTTCGGTG TTCGGCACCA TCrGCCTCCT GGGCATCATC GGG.CuACTCCA 4 20 

CGGTCATCTT CGCGGTCGTG AAGA.AGTCCA AGCTGCACTG GTGCAACAAC GT CCCCGACA 480 

TCTTCATCAT CA-ACCTCTCG GTAGTAGATC TCCTCTTTCT CCTGGGCATG CCCTTCATGA 5 40 

TCCACCAGCT CATGGGCAAT GGGGTGTGGC ACT7TGGGGA GACCATGTCC ACCCTCATCA 600 

CGGCCATGGA TCCCAATAGT CAGTTCACCA GCACCTACAT CCTGACCGCC A7G:CCAT7G 660 
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ACCGCTACCr 


GGCCACTGT C 


CACcccAT cr 




I iwCutjKAo 




*? 20 




CCACCCrGGT 


GAT CTGCCT C 


CTGTGCGCCC 


T PT (~r^T r"L.T 


. t-rtL>C/\l \-A^_C 


CCTGTGTGG C 


780 


s 


TGT ATCCCAG 


ACT CAT CCCC 






C I b CG G CAT A 


CGCCTGCCCA 


• 840 




A rrc AC; ATA c 






TGT ACCAGTT 


TTT CCTGGCC 


TTTGCCCTGC 


900 




CTTTT GTGGT 


CAT C A C AG C C 


GCATACXSTGA 


GGATCCTGCA 


GCGCATGACG 


TCCTCAGTGG 


95 0 


10 


cccccGCcrc 


CCAG CG CAGC 


ATCCGGCTGC 


GGACAAAGAG 


GGTGACCCGC 


ACAGCCATCG 


1020 




CCATCTGTCT 


GGTCTTCTTT 


GTGTGCTGGG 


CACCCTACTA 


TGTGCTACAG 


CTGACCCAGT 


1080 




TGTCCATCAG 


CCGCCCGACC 


CTCACCTTTG 


TCTACTTATA 


CAATGCGGCC 


ATCAGCTTGG 


1140 


15 


GCTATGCCAA 


CAGCTGCCTC 


AACCCCTTTG 


TGTACATCGT 


GCrCTGTGAG 


ACGTTCCGCA 


1 200 


AACGCTTGGT 


CCTGT CGGTG 


AAGCCTGCAG 


CCCAGGGGCA 




GT CAGCAA CG 


126 0 




CrCAGACGGC 


TGACGAGGAG 


AGGACAGAAA 


GCAAAGGCAC 


CIGATACTTr 


CCCTGCCACC 


13 20 




CTGCACACCT 


CCAAGT CAGG 


GCACCACAAC 


ACGCCACCGG 


GAGAGATGCT 


CTCGTGCCGA 


1380 


20 


ATT CC 












1385 



(2) INFORKATION FOR SEQ ID NO: 2: 

2S 

(i) SEQUENCE CHABACTERISTICS 
(A) LENGTH: 353 amino acids 
{ B} TYPE: amino acid 

50 

( C) ST RANDEDNESS: single 
(D) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: pep:J.de 

{iii) HYPOTHETICAX: bJO ' 
(iv) ANTISEN5E: ^D 
(V) FRAGMEOT TYPE; N-terminal 
{\d) ORIGINAL SOURCE: 



AO 



45 



SO 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Asp Leu Glu Ala Ser Lee Leu Pro Thr Gly Pro As n a Ser Asn 

Thr Ser Asp Gly Pro Asp P^r. leu Thr Ser Ala Gly Ser Pro Pro Arg 

20 2S 30 

Thr Gly Ser lie Ser Ty r He Asn He He Mer Pro Ser Val Ph e Gly 

35 40 AS 

Thr lie Cys Leu Leu Gly lie He Gly Asn Ser Thr Val He Phe 
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75 



20 



50 55 60 

Val Val Lys Lys Ser Lys Leu His T rp Cys As n As n Val Pro Psp lie 
65 70 73 80 

Phe lie He .^^n Leu Ser Val Val Asp Leu Leu Phe Leu Leu Gly Met 

85 90 95 

Pro'Fhe Met He His Gin Leu Met Gly As n Gly Val Trp His Phe Gly 

100 105 110 

Glu Thr Met Cys Thr Leu lie Th r Ala Met Asp Ala .i^ n Ser Gin Phe 

115 120. 125 

Thr'Ser Thr Tyr He Leu Thr Ala Mer PJ,a lie Asp Arg Tyr Leu hla 

130 135 140 

Thr Val His Pro He Ser Ser Thr Lys Phe Arg Lys Pro Ser Val Ala 
145 ISO 155 -16C 

Thr Leu Val He Cys Leu Leu Trp Ala Leu Ser Phe He Ser He Thr 
165 ^ 170 175 

2S Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe Pro Gly Gly Ala Val 

L80 185 190 

Gly Cys Gly He Arg, Leu Pro As n Pro Asp Thr Asp Leu Tyr Trp Phe 

195 200 205 

Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro Phe Val Val He 

210 215 220 

Thr Ala Ala Tyr Val Arg He Leu Gin Arg Met Thr Ser Ser Val Ala 
225 230 235 24C 

Pro Pla Ser Gin Arg Ser He Arg Leu Arg Thr Lys Arg Vai Thr Arg 

245 25 0 25 5 

Thr Ala He Ala He Cys Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 

260 265 270 

Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser Arg Pro Thr Leu Thr 

275 28 0 285 . 

Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu Gly Tyr Ala n Ser 

290 295 300 

Cys Leu Asn Pro Phe Val Tyr He Val Leu C^'S Glu Thr Phe Arg Lys • 
305 3 10 315 32C 

Arg Leu Val Leu Ser Val Lys Pro P^a Ala Gin Gly Gin Leu Arg Pla 

325 330 335 

Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg Thr Glu Ser Lys Gly 
340 345 350 ' 



30 



ss 
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(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS* 
(A) LENGTH: 29 base pairs 
( a TYPE: nucleic acid 
75 , ( C) ST RANDEDNESS; single 

(D) TOPOLOGY: linear 

2P fii) MOLECULE TYPE: cD NA - 

(iii) HYPOTHETICAL: NO 
'Civ) AhH"! SENSE: NO 
( vj' FRAGMENT TYPE: 

25 

(VI) ORIGINAL SOURCE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

30 

GCTATTTAGG TGACACTATA GAAGGTACG 

29 

35 (2) INFORMATION FOR . SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERI SriCS: 
(A) LENGTH: 24 base pairs 

40 ' ^ 

( B) TYPE: nucleic acid 

(C) ST HANDEDNESS- single 

(D) TOPOLOGY: linear 

45 

(ii) MOLECULE TYPE: cDNA 
{iii) HYPOTHETICAL:' NO 
SO (iv) ANTI SENSE: NO 

( V) FRAGMENT TYPE: 
(vij ORIGINAL SOURCE: 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
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CGAGAGGTTG ATGATCAAGA TGTC 24 

^ (2) IWrORMATION FOR SEQ ID NO: 5 : 

(i) SEQUENCE CHARACTERISTICS: 
10 (.A) LENGTH: 21 base pairs 

{ B) TYPE: nucleic acid 
( C) ST RANDEONESS: single 
(D) TOPOLOGY: linear 



75 



25 



35 



45 



SO 



(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO . 

(iv) AhTTI SENSE: WO 

(v) FRAGMEWr TYPE: 

(vi) ORIGINAL SOURCE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GGTGACACTA TAGAAGGTAC G 21 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS; 
(A) LENGTH: 24 base pairs 

f B) TYPE: nucleic acid 
(C) ST HANDEDNESS: single 
(D; TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii ) HYPOTHETICAL: NO 
(iv) AOTI SENSE: NO 

{ v) . FRAGMEKT TYPE: 
(vi) ORIGINAL SOURCE: 



:xi} SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
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GCAGATGGTG CCGAACACCG AAGG 

24 

invention to hs ,u.les, ex.ent. Therefore, .he exampls provided he in' Ire rbe ~'dTsr. 

are not a limftalion of the scope of the present invention in anv Zv xZ l^^ l t ^ '"ustrat^^e and 

exclusive property or privilege is claimed are defLd a^oS ' err,t>od,men.s of the .nvention In which an 

Claims 

N, An isolated polynucleolide comprising a member selected from the group consisting of: 

ar^f'^SEol^NO-^' ' '''' ' a poVpep.^e coo^prlsing amino 

slo TnoT'''' " °' -i'^- °f 

(c) a polynucleotide which is complementary to the polynucleotide of (a) or fb)- and 
^ (d) a polynucleolide comprising at least 1 5 contiguous bases of the polynucleotide of (a), (b) or (c). 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA. 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA. 

4. The polynucleotide o( Claim 2 comprising nucleotides set fonh in SEQ ID NO: 1 . 

5. The polynucleotide of Claim 2 which encodes a po^peptide comprising amino acids of SEQ ID NO: 2. 

6. A vector comprising the DNA of Claim 2. 

7. A iiost cell comprising the vector of Claim 6. 

°" ^ndTr ^" ^P^^^ ^"3"' polypeptide comprising: cutturing a host of claim 7 in a medium 

and under condit.ons sutf. cent for the expression o, said polypeptide and recovering the exprelTed pot'eSde 

" - or transtecting a host cel, 

variant po^pepUde encoded by the DNA contained iJ thrvec.o" ^^''^ 

SEoTS Na 2.'°^'''""' ^" '"^ ^' '° sequence of 

11. A polypeptide comprising an amino acid sequence as set forth in SEQ ID NO: 2. 

12. An agonist to the polypeptide of claim 10. 

13. An antibody against the polypeptide of claim 10. 

14. An antagonist to the polypeptide of claim 10. 
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15. A method lor the treatment of a patient having need of an llcb splice varian! comprising administering to the 
patieni a the rape u ilea fly effective amount of Ihe pofypeptide of claim 10. 

16. The method of Claim 15 wherein said therapeutically effective amount of the polypeptide is administered by pro- 
viding to the patient DNA encoding said polypeptide and expressing said polypeptide in vivo. 

17. A method for the treatment of a patieni having need to inhibri an llcb splice variant polypeptide comprising ad- 
ministering to the patient a therapeutically effective amount of Ihe antagoritst of Claim 14. 

1 8. A process for diagnosing a disease or a susceptibility to a disease related to expression of the polypeptide of claim 
10 comprising determining a mutation In the nucleic acid sequence encoding said polypeptide. 

19. A diagnostic process comprising analyzing tor the presence of the polypeptide of claim 11 in a sample derived 
from a host. 

20. A method for identifying compounds which bind to and activate or inhibit a receptor lor the polypeptide of claim 10 
comprising: 

contacting a cell expressing on the surtace thereof a receptor for the polypeptide, said receptor being asso- 
ciated with a second component capable of providing a delectable signal in response to the binding of a 
compound to said receptor, with a compound to be screened under conditions to permit binding to the receptor 
and ' 
determining whether the compound binds to and activates or inhibits the receptor by detecting the presence 
or absence of a signal generated from the interaction of the compound with the receptor. 
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FIGURE 1. Nucleotide sequence ofthe human llcb splice variant (SEQ ID NO: I). 

1. GCrPGACACTA TACAAGGTAC GCCTGCAGGT ACCGGTCCGG AATT CCCGGG 

51 TCGACCCACG CGTCCGGGAG GGCAGTTGGG CTTGGAGGCG GCAGCGGCTG 
101 CCAGGCTACG GAGCAAGACC CCCTTCCCGA CTGCGGGGCT TGCGCTCCGG 
151 GACAAGGTGG CAGGCGCTGG AGGCTGCCGC AGCCTGCGTG GGTGGAGGGG 
201 AGCrCAGCrC GGTTGTGGGA GCAGGCGACC GCCACTGGCT GGAT.GACCT 
251 GGAAGCCTCG CTGCTGCCCA CTGGTCCCAA TGCCAGCAA.C ACCTCTGATG 
301 GCCCCGATAA CCTCACTTCG GCAGGATCAC CTCCTCGCAC GGGGAGCATC 
35 1 TCCTACATCA ACATCATCAT GCCTTCCGTG TTCGGCACCA TCTGCCrCCr 
.01 GGGCATCATC GGGAACTCCA CGGTCATCTT CGCGGTCGTG AAGAAGTCCA 
<51 AGCTGCACTG GTGCAACAAC GTCCCCGACA TCTTCATCAT CAACCrcrCG' 
501 GTAGTAGATC TCCrCTTTCT CCTGGGCATG CCCTTCATGA TCCACCAGCT 
551 CATGGGCAAT GGGGTGTGGC ACTTTGGGGA GACCATGTGC ACCCTCATCA 
601 CGGCCATGGA TGCCAATAGT CAGTTCACCA GCACCTACAT CCTGACCGCC 
651 ATGGCCATTG ACCGCTACCr GGCCACTGTC CACCCCATCT CTTCCACGAA 
701 GTTCCGGAAG CCCTCTGTGG CCACCCTGGT GATCTGCCTC CTGTGGGCCC 
751 TCrCCTTCAT CAGCATCACC CCTGTGTGGC TGTATGCCAG ACTCATCCCC 
801 TTCCCAGGAG GTGCAGTGGG CTGCGGCATA CGCCTGCCCA ACCCAGACAC 
851 TGACCrCTAC TGGTTCACCC TGTACCAGTT TTTCCTGGCC TTTGCCCTGC 
901 a-TTTGTGGT- CATCACAGCC GCATACGTGA GGATCCTGCA GCGCATGACX; 
551 TCCrCAGTGG CCCCCGCCTC CCAGCGCAGC ATCCGGCTGC GGACAAAGAG 
1001 GGTGACCCGC ACAGCCATCG CCATCTGTCT GGTCTTCTTT GTGTGCTGGG 
1051 CACCCTACTA TGTGCTACAG CTGACCCAGT TGTCCATCAG CCGCCCGACC 
:iCl CrCACCTTTC TCTACTTATA CATGO^GCC ATCAGCTTGG GCTATGCCAA 

1151 cagctgcctc .zl^^.cccctttg TGTACATCGT GCTCTGTGAG acgttccgca 

■.2Z1 AACGCTTGGT CCTGTCGGTG AAGCCTGCAG CCCAGGGGCA GCTTCGCGCr 
1251 GTCAGCAACG CT CAGACGGC TGACGAGGAG A3GACAGAAA GCAAAGGCAC 
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1301 CI'-.:-ATACrTC COrrGCCACC ctgcacacct ccaagtcagg gcaccacaac 
135 1 ACGCCACCGG GAGAGATGCT CTCGTGCCGA ATT CC 
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